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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains informa- 

tion that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils of Dawson County are shown 
on the detailed map at the back of this publi- 
cation. This map consists of many sheets made 
from aerial photographs. Each sheet is num- 
bered to correspond with a number on the 
Index to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information. This guide lists all the soils 
of the county in alphabetic order by map sym- 
bol and gives the capability classification of 
each. It also shows the page where each soil is 
described and the page for the range site in 
which the soil has been placed. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or snitabil- 


ity. For example, soils that have a slight limita- 
tion for a given use can be colored green, those 
with a moderate limitation can be colored yel- 
low, and those with a severe limitation can be 
colored red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
discussions of the capability units and the use 
of the soils for windbreaks. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Use of the Soils for Wildlife.” 

Ranchers and others can find, under “Use of 
the Soils for Range,” groupings of the soils 
according to their suitability for range and 
also the names of many of the plants that grow 
on each range site. 

Community planners and others can read 
about soil properties that affect the choice of 
sites for dwellings, industrial buildings, and 
recreation areas in the section “Use of the 
Soils for Town and Country Planning.” 

Engineers and duilders can find, under 
“Engineering Uses of the Soils,” tables that 
contain test data, estimates of soil properties, 
and information about soil features that affect 
engineering practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation, Morphology, and Classi- 
fication of the Soils.” 

Newcomers in Dawson County, Montana, 
may be especially interested in the section 
“General Soil Map,” where broad patterns of 
soils are described. They may also be interested 
in the information about the county given at 
the beginning of the publication. 


Cover: Aerial view of a farmstead that is protected by a 

well-planned windbreak. The farmstead is on Farnuf soils 

and the contours in the background are on Shambo and 
Lambert soils. 
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SOIL SURVEY OF DAWSON COUNTY, MONTANA 


BY TOMMIE J. HOLDER AND PEDRO PESCADOR, JR., SOIL CONSERVATION SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE 
MONTANA AGRICULTURAL EXPERIMENT STATION 


AWSON COUNTY is mainly on the sedimentary 

plains in eastern Montana (fig. 1). It has an area of 
1,509,120 acres, or 2,358 square miles. Most of the area 
is drained by the Yellowstone River, which flows in a 
southwest-to-northeast direction across the southern part 
of the county. The northwestern corner of the county is 
drained by the Redwater River. 

Elevation ranges from about 2,000 feet on the flood 
plain of the Yellowstone River at the northern county 
line to about 3,500 feet in some places along the divide 
between the drainages of the Yellowstone and Redwater 
Rivers. 

The county is characterized by undulating to rolling 
uplands, but it has a few large, nearly level benches on the 
uplands. Areas of greatest relief are along the steep, 
north- and west-facing, erosional front of the divide 
between the Yellowstone and Redwater Rivers and in the 
breaks from the uplands to the Yellowstone Valley. Lo- 
cally, in these areas and in the Badlands south and east of 
Glendive, there is a difference in elevation of a few hun- 
dred feet. 

Cattlemen who brought in large herds in the late 1870’s 
were the first settlers in the county. Later, owners of large 
herds of sheep and horses made their headquarters here. 
More than 70 percent of the acreage is still used as range 
and is grazed by cattle, sheep, and wildlife. 

Homesteaders moved into the area in large numbers 
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Figure 1.—Location of Dawson County in Montana. 


between 1900 and 1930 and dryfarmed on most of the 
nearly level benches and in large areas of the undulat- 
ing to rolling uplands, where they produced grain. 
About. 407,000 acres is in crops, which are grown mainly 
in a crop-fallow system that includes wheat, barley, and 
oats. A small acreage is used for mixed grasses and legumes 
grown for hay. 

Irrigating the meadows of native hay along the Yel- 
lowstone River began in the early 1900’s. A low dam 
across the river at Intake diverts water into the Lower 
Yellowstone Project canal, and this serves a few thousand 
acres in the northern part of the county. The valley south 
and west of Glendive is watered from the Buffalo Rapids 
Project canal. A few privately owned pumping systems 
furnish water to irrigate several hundred acres, About 
20,000 acres of crops and hay in the county are irrigated. 
The main irrigated crops are sugar beets, alfalfa hay, and 
corn for silage. A few hundred acres of cereal grains and 
beans are also irrigated. 

Most of Dawson County is privately owned. The Bur- 
lington Northern Railroad owns 45,821 acres, most of 
which is used by farmers and ranchers on a cash-lease 
basis. In most townships the State of Montana owns sec- 
tions 16 and 36, called school sections, and leases these to 
farmers and ranchers. The Federal Government owns 
about, 68,000 acres of grazing land in scattered sections, 
mainly in the southeastern part of the county. This acre- 
age is used by ranchers who hold grazing permits from 
the Bureau of Land Management. 

In 1970 the population of Dawson County was 11,269; 
that of Glendive, the county seat, was 6,205; and that of 
Richey, the only other incorporated town, was 389. Other 
communities in the county include the small towns of 
Bloomfield, Hodges, Intake, Lindsay, Marsh, and Stipek. 
These towns were established during the homesteading 
period, but their population dwindled in the 1930's. 

Among the transportation facilities in the county are 
airlines, buslines, and railroads. Glendive and Richey 
are served by a railroad. A limited-access highway, Inter- 
state Highway No. 94, crosses the county from east to 
southwest and has interchanges at Glendive and at inter- 
sections with several county roads. 

Industry includes several companies that furnish serv- 
ices in the oilfield in the southeastern part of the county. 
Large amounts of sand and gravel are shipped from pits 
near Glendive. Some parts of the county have under- 
ground deposits of lignite in sufficient quantity for com- 


1 


2 SOIL SURVEY 


mercial mining, but in 1970, only one small open-pit mine 
was in operation. 

Water for part of the town of Glendive is pumped from 
the Yellowstone River, but that for West Glendive, 
Richey, and most farms and ranches comes from deep 
wells. 

Hunting and fishmg are the main kinds of outdoor 
recreation. Antelope, white-tailed deer, and mule deer are 
numerous. Sharp-tailed grouse, gray partridge, sage 
grouse, and rink-necked pheasant are the main game birds. 
Catfish, pike, and paddlefish are in the Yellowstone River, 
and some ponds are stocked with bass, northern pike, blue- 
gill, and rainbow trout. The gravelbars along the river 
contain moss agate. There are picnicking and camping 
facilities in Makoshika State Park, which is in the scenic 
Badlands near Glendive. 


How This Survey Was Made 


Soil scientists made this survey to Jearn what kinds of 
soil are in Dawson County, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they were likely to find many soils they 
had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes, the 
size and speed of streams, the kinds of native plants or 
evops, the kinds of rock, and many facts about the soils. 
They dug many holes to expose soil profiles. A profile is 
the sequence of natural layers, or horizons, in a soil; it 
extends from the surface down into the parent material 
that has not been changed much by leaching or by the 
action of plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They classi- 
fied and named the soils according to nationwide, uni- 
form procedures. The soil series and the soil phase are the 
categories of soil classification most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are simi- 
lar in thickness, arrangement, and other important char- 
acteristics. Each soil series is named for a town or other 
geographic feature near the place where a soil of that 
series was first observed and mapped. Turner and Vida, 
for example, are the names of two soil series. All the soils 
in the United States having the same series name are es- 
sentially alike in those characteristics that affect their 
behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
ment. For example, Turner fine sandy loam, 1 to 4 per- 
cent slopes, is one of several phases within the Turner 
series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries of 
the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, and 
other details that help in drawing boundaries accurately. 


The soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning the 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil phase. It is not exactly equivalent, be- 
cause it is not practical to show on such a map all the small, 
scattered bits of soil of some other kind that have been seen 
eee an area that is dominantly of a recognized soil 
P. Nase. . 

Some mapping units are made up of soils of different 
series or of different phases within one series. Two such 
kinds of mapping units are shown on the soil map of 
Dawson County: soil complexes and undifferentiated 
groups. 

A soil complex consists of areas of two or more soils, so 
intermingled or so small in size that they cannot be shown 
separately on the soil map. Each area of a complex con- 
tains some of each of the two or more dominant soils, and 
the pattern and relative proportions are about the same 
in all areas. Generally, the name of a soil complex consists 
of the names of the dominant soils, jommed by a hyphen. 
Benz-Trembles complex, 2 to 15 percent slopes, is an 
example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. An area shown on 
the map may be made up of only one of the dominant soils, 
or of two or more. Banks soils is an undifferentiated soil 
group in this county. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, so severely eroded, or so 
variable that it has not been classified by soil series. These 
places are shown on the soil map and are described in the 
survey, but they are called land types and are given de- 
scriptive names. Badland is a land type in this county. 

While a soil survey is in progress, soil scientists take soil 
samples needed for laboratory measurements and for en- 
gineering tests. Laboratory data from the same kinds of 
soil in other places are also assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. Yields under defined management are esti- 
mated for all the soils. 

Soil scientists observe how soils behave when used as a 
growing place for native and cultivated plants and as 
material for structures, foundations for structures, or 
covering for structures. They relate this behavior to prop- 
erties of the soils. For example, they observe that filter 
fields for the onsite disposal of sewage fail on a given kind 
of soil, and they relate this to the slow permeability of the 
soil or a high water table. They see that streets, road pave- 
ments, and foundations of houses are cracked on a named 
kind of soil, and they relate this failure to the high shrink- 
swell potential of that soil material. Thus, they use ob- 
servation and knowledge of soil properties, together with 
available research data, to predict limitations or suitabil- 
ity of soils for present and potential use. 

After data have been collected and tested for the key, or 
benchmark, soils in a survey area, the soil scientists set up 
trial groups of soils. They test these groups by further 
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study and by consultation with fariners, agronomists, engi- 
neers, and others. Then they adjust the groups according 
to the results of their studies and consultation. Thus, the 
groups that are finally evolved reflect. up-to-date know]- 
edge of the soils and their behavior under current methods 
of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Dawson County. A soil 
association is a landscape that has a clistinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named for 
the major soils. The soils in one association may occur in 
another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of land use. Such a map is a useful general guide in 
managing a watershed, a wooded tract, or a wildlife area 
or in planning engineering works, recreational facilities, 
and community developments. It is nota suitable map for 
planning the management of a farm or field or for select- 
ing the exact. location of a road, building, or other struc- 
ture, because the soils in any one association ordinarily 
differ in slope, depth, stoniness, drainage, and other charac- 
teristics that affect their management. 

The soil associations in this survey have been grouped 
into five general kinds of landscapes for broad interpre- 
tative purposes, Each of the broad groups and the soil 
associations in each group are described in the following 
pages. 


Soils on Low Stream Terraces and 
Alluvial Fans 


Two soil associations in Dawson County are on stream 
terraces and alluvial fans. The soils are deep, well-drained, 
light-colored fine sandy loams, loams, silt loams, and silty 
clay loans. They are mainly level to gently sloping on the 
terraces and nearly level to sloping on the fans. The native 
vegetation consists mainly of grasses and a sparse to dense 
stand of brush and trees. 


I. Trembles-Havrelon association 


Level to gently sloping, deep fine sandy loams and silt 
loams underlain by sandy loam and silt loam y on low ter- 
races and flood plains 


This association consists of level to gently sloping soils 
on narrow, low terraces and flood plains of the Yellow- 
stone and Redwater Rivers and their tributaries. 

This association makes up about 7 percent of the county. 
About 35 percent of it is Trembles soils, and about 30 per- 
cent is Havrelon soils. The remaining 35 percent is made 
up of Banks, Lohler, and Benz soils. 

Trembles soils have a surface layer of fine sandy loam or 
loam and underlying layers of fine sandy loam. Havrelon 
sorls have a surface layer and underlying layers of loam. 

A large part of the association is in brushy rangeland. 
Stands of cottonwood, willow, green ash, rosebush, and 


silver sagebrush afford excellent cover and browse for 
white-tailed deer and mule deer. There is abundant food 
and shelter for ring-necked pheasant and migrating flocks 
of waterfowl. In some areas the soils are irrigated. The 
major soils are usec for cultivated crops. Minor soils of the 
Banks and Lohler series are also used for cultivated crops, 
but the soils of the Benz series are mainly in range or irti- 
gated pasture of salt- anc allcali-tolerant grasses. 


2. Cherry association 


Nearly level to sloping, deep soils that are dominantly 
silty clay loam throughout; on alluvial fans and terraces 


This association is in the valleys of most intermittent 
streams in the county and on the higher terraces and 
alluvial fans in the Yellowstone River valley. Areas of 
this association are extensive and widely distributed. 

This association makes up about 9 percent of the county. 
About 70 percent of it is Cherry soils. The remaining 30 
percent is made up of Marias, Vanda, Trembles, and 
Havrelon soils. 

Cherry soils have a surface layer and subsoil of light- 
colored silty clay loam. The substratum is silty clay loam 
that has lime accumulations in the upper part. These soils 
are moderately permeable and well drained. 

Marias and Vanda soils are nearly level to gently sloping 
and are on fans and terraces. They are mainly in two areas; 
one is immediately west and south of Glendive, and the 
other is near Stipek. Havrelon and Trembles soils are 
mainly on low terraces in the valleys of intermittent 
streams. 

Soils in this association in the valley of the Yellowstone 
River are mainly cultivated. They are irrigated if water 
is available. In valleys of intermittent streams, some of the 
soils are dryfarmed and used for grain and hay crops. In 
some parts of the association, the flow of small streams in 
spring is diverted into dike systems to provide supple- 
mental irrigation of hay. Part of the association is in range 
that has a good cover of grass. A moderate to thick stand 
of trees and brush along the narrow flood plains in some 


parts of the association provides browse and cover for wild- 
life. 


Soils on Dissected Sedimentary Plains 


Four soil associations in the county are on dissected 
sedimentary plains. The soils are mainly deep, light- 
colored, calcareous silt loams and silty clay loams on 
broken sedimentary plains. They are steep to very steep. 
Outcrops of the underlying sedimentary beds appear on 
steep coulee sides and ridges and in some places are domi- 
nant on the landscape. In one area in the southeastern part 
of the county there are steep to very steep, shallow clayey 
soils underlain by claystone (shale) on uplands and nearly 
level to strongly sloping, dense clayey soils on fans and 
terraces. The vegetation consists mainly of grasses and 
scattered shrubs, but there are brushy areas in some 
coulees. 


3. Lambert-Dimyaw association 


Steep to very steep, deep silt loams and silty clay loams 
underlain by silt loam, silty clay loam, or silty clay sedi- 
mentary beds; on uplands 


This association consists of steep to very steep soils on 
uplands that are dissected by many steep-sided coulees. 
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Numerous outcrops of the soft sedimentary beds that un- 
derlie this association are on ridgetops and the steep sides 
of coulees. Areas of this association are large and widely 
distributed. 

This association makes up about 30 percent of the 
county. About 65 percent of it is Lambert soils, and about 
25 percent is Dimyaw soils. The remaining 10 percent is 
made up of outerops of the underlying soft sedimentary 
beds and small areas of Cherry, Regent, and Ringling 
soils. 

Lambert and Dimyaw soils are light colored and calcare- 
ous. Lambert soils have a surface layer of loam or silt loam 
and underlying layers of silt loam. The soils are deep to 
soft, silty sedimentary beds. pe soils have a surface 
layer of silty clay loam and underlying layers of silty clay. 

The soils in this association are used for range. Numer- 
ous brushy bottoms in the coulees provide excellent cover 
for white-tailed deer and mule deer. 


4. Norbert-Vanda association 


Steep to very steep, shallow clays underlain by claystone 
(shale), and nearly level to strongly sloping, deep, dense 
clays underlain by stratified clay and silty clay loam, on 
uplands, fans, and terraces 


This association consists of steep soils on clayey ridges 
and adjacent sloping to nearly level soils on alluvial fans 
and terraces in the Cedar Creek drainageway in the south- 
eastern part of the county. 

This association makes up about 1 percent of the county. 
About 70 percent of it is Norbert soils, and about 20 per- 
cent is Vanda soils. The remaining 10 percent is made up 
of Marias soils and small outcrops of claystone. 

Norbert soils are shallow. They have a thin surface 
layer of clay underlain by subsurface layers of clay that 
rest abruptly on platy, fractured claystone. These soils are 
on ridges. Wanda soils are on alluvial fans and terraces 
along Cedar Creek. They are strongly alkaline and have 
a crusted surface layer of clay underlain by Jayers of clay 
and silty clay loam. 

Surface runoff is rapid, and the Norbert soils and as- 
sociated claystone outcrops are highly erodible. Small 
dams built in this area are filled by sediment in a few 
years. ; 

This association is in range. The Norbert soils, which are 
steep, support only a sparse stand of grasses and, in some 
places, a thin to moderate stand of juniper and scrubby 
lodgepole pine. Vanda soils, which are on alluvial fans, 
support a moderate stand of grasses and sagebrush. Among 
the wildlife commonly found in this area are sage grouse, 
sharp-tailed grouse, and mule deer. 


5. Badland association 


Steep to very steep, severely eroded land consisting mainly 
of outcropping silty, sandy, and clayey sedimentary beds; 
on broken uplands 


This association is characterized by very steep walls 
of deeply entrenched coulees exposing the multicolored 
sedimentary beds of soft, sandy, silty, and clayey material 
that underlie the county. Narrow, winding ridgetops in 
the association are undulating to rolling and support 
moderate stands of grass and, in some places, sparse stands 
of scrubby juniper and pine trees. In the bottoms of some 
coulees are nearly level to sloping alluvial fans and ter- 


races that support sparse to moderate stands of grass 
and sagebrush. There are two areas of this association; 
one is south of and the other is east of Glendive. 

This association makes up about 3 percent of the county. 
About 70 percent of it is Badland. Of the remaining 80 
percent, about 20 percent is Benz and Trembles soils and 
about 10 percent is Dast and Blanchard soils. 

Badland consists of the very steep sidewalls, fingering 
ridges, and isolated buttes formed by downcutting of deep 
coulees into the soft, brownish-colored sandy beds, buff- 
colored silty beds, and grayish-colored clayey beds. Many 
thin seams of coal are exposed, as are some strata of red- 
dish-colored clayey shale. In some parts of the association, 
exposed sandy beds have hardened to form ledges of 
soft, crumbly sandstone. 

This association is used for wildlife habitat, recreation, 
and watershed. Accessible ridgetops and most coulee bot- 
toms where Benz, Trembles, Dast, and Blanchard soils 
occur are in range and grazed by cattle. On the steep 
Badlands are small patches of grass, forbs, and brush, 
but these spots are nearly inaccessible to cattle. Mule deer 
and sharp-tailed grouse are the main wildlife in this area. 
Makoshika State Park is in this association. 


6. Tinsley-Lambert-Lihen association 


Steep and very steep, deep, gravelly sands and silt loams 
underlain by thick sand and silt loam sedimentary beds; 
on uplands 


This association consists of steep and very steep, 
gravelly soils along bench edges, mainly in areas one-half 
mile to 3 miles wide and several miles Jong. It is on the 
breaks between nearly level high benches and the alluvial 
fans and terraces in stream valleys. Most areas of the 
association are along the edges of the valley of the Yellow- 
stone River. 

This association makes up about 6 percent of the county. 
About 55 percent of it is Tinsley soils, about 30 percent 
is Lambert soils, and about 15 percent is Lihen soils. 

Tinsley soils are steep, excessively drained, and gravelly. 
They are on rounded upper rims and ridges. In most places 
they have a surface layer of gravelly or very gravelly 
sand and underlying layers of medium and coarse sand 
that contains much less gravel. Lambert soils are very 
steep and are on the lower side slopes of many small 
coulees, They have a surface layer of light-colored, 
calcareons gravelly loam and underlying layers of silt 
loam. Many small outcrops of soft, silty seclimentary 
beds, in which Lambert soils formed, appear on the sides 
of coulees. Lihen soils have a thick surface layer of dark- 
colored loamy sand and underlying layers of light-colored 
loamy sand. They are sloping to rolling and are in small 
areas on ridgetops. 

This association is in range. Most areas have a good 
cover of native grasses. Springs are in many coulees, and 
they furnish water for livestock and wildlife. The brushy 
bottoms of many coulees provide cover and browse for 
deer. 


Soils on Sedimentary Plains 


Three soil associations in the county are on the undu- 
lating to hilly sedimentary plains. The soils are moderately 
deep to deep, well-drained loams, silt loams, fine sandy 
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loams, and loamy sands. The dark-colored loams in broad 
swales and the light-colored silty loams on ridges are 
underlain by silty sedimentary beds. The moderately deep 
fine sandy loams and deep loamy sands are underlain by 
soft sandstone. The vegetation consists mainly of mixed 
sod-forming and bunch grasses, but there are scattered low 
shrubs. Large areas of the loams and silt loams are in dry- 
farmed gram. The one large area of fine sandy loams and 
loamy sands is in the southeastern part of the county and 
is used for range. 


7. Lambert association 


Undudating to rolling and hilly, deep silt loams underlain 
by silt loam sedimentary beds ; on uplands 


This association consists of soils that are mainly smooth 
and undulating to rolling but in places are hilly. These 
soils are on parts of ridges separating major drainage- 
ways. Ridges are low and rounded; swales are broad and 
smooth and have shallow, meandering drainageways. Sur- 
face runoff is medium. Areas of the association are large, 
generally a few miles wide and several miles long. 

This association makes up about 8 percent of the county. 


About 70 percent of it is Lambert soils. The remaining 30 
percent is made up of small areas of Cherry, Dast, Dim- 
yaw, and Shambo soils. 

Lambert soils have a surface layer of light-colored silt 
loam or loam and underlying layers of silt loam. 

Some parts of this association are dryfarmed and used 
for grain crops in an alternating crop-fallow system. Other 
parts are in large ranches and are used for range (fig. 2). 
Most areas in range have a good cover of grass, and there 
are small patches of brush on the bottoms of some swales. 
The main wildlife species in the association are antelope 
and sharp-tailed grouse. 


8. Shambo-Lambert association 


Undulating to rolting and hilly, deep loams and silt loams 
underlain by stratified loam and silt loam alluvium and 
silt loam sedimentary beds; on uplands 


_ This association consists of smooth, undulating to roll- 
ing soils on low, rounded ridges and in broad swales. 
Drainageways in swales are shallow and meandering. 
Areas of the association are large and widely distributed. 

This association makes up about 13 percent of the 


Figure 2.—Typical area used for range in Lambert association. In foreground are Lambert soils, which are in the Silty range site, and 
in the background are Lambert and Dimyaw soils, which are in the Thin Hilly range site. 
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county. About 65 percent of it is Shambo soils, and about 
25 percent is Lambert. soils. The remaining 10 percent is 
made up of Cherry and Farnuf soils. 

Shambo soils have a surface layer of dark grayish-brown 
loam, a subsoil of loam, and a substratum of calcareous 
loam or silt loam. Lambert soils are mainly on the ridge- 
tops. They are light-colored, calcareous silt loam 
throughout. 

Nearly all of this association is dryfarmed and used for 
grain in an alternating crop-fallow system. The few areas 
in range have a good cover of grasses. Antelope, sharp- 
tailed grouse, cae gray partridge are the main wildlife 
species In this association. 


9. Dast-Blanchard association 


Undulating to rolling and hilly, moderately deep and deen 
fine sandy loams and loamy sands underlain by soft sand- 
stone; on uplands 


This association consists of undulating to hilly soils on 
the divide between the drainageways of Cedar Creek and 
Glendive Creek in the southeastern part of the county. 
Large areas of low, undulating ridges and swales are 
between steep, hilly ridges. On some of the steep ridges, 
there are ledges and boulders formed by outcrops of the 
soft, sandy sedimentary beds that underlie the area. 

This association makes up about 2 percent of the county. 
About 85 percent of it is Dast and Blanchard soils, which 
are about equal in extent. The remaining 15 percent is 
made up of Dimyaw, Shambo, and Tally soils. 

Dast soils have a surface layer and subsoil of brown 
fine sandy loam. They are moderately deep to weakly con- 
solidated, sandy sedimentary beds. Blanchard soils are 
loamy fine sand throughout. Material weathered from the 
weakly consolidated sandstone underlying both Dast and 
Blanchard soils ranges from loamy fine sand to fine sand in 
texture. The outcrops of this sandstone are consolidated 
to soft. 

This association is in range. It has a good cover of 
grasses and widely scattered patches of brushy plants. 
Water for livestock comes mainly from wells. Wildlife 
prevalent in the area are white-tailed deer, mule deer, sage 
grouse, sharp-tailed grouse, and gray partridge. 


Soils on High Terraces 


Two soil associations are on high terraces. On remnants 
of old high river terraces of the uplands, the soils are 
mainly nearly level to rolling but in some parts of old 
broad valleys, they are nearly level to sloping. The soils 
are well drained. They have a surface layer of dark- 
colored loam and a subsoil of clay loam, and they are un- 
derlain by loam to silty clay loam or by sand or sand and 
gravel. The vegetation consists mainly of mixed sod- 
forming and bunch grasses. Most areas are farmed. 


10. Farnuf association 


Nearly level to rolling, deep soils that have a loam surface 
layer and a clay loam subsoil, underlain by loam to silty 
clay loam alluwiwm ; on uplands 


This association consists of nearly level to gently rolling 
soils on broad high benches. Slopes are mostly less than 4 


percent, but on the few low ridges, they are as much as 
about 8 percent. Areas of the association are mainly north 
and west of the Yellowstone River. 

This association makes up about. 8 percent. of the county. 
About 75 percent of it is Farnuf soils. About 10 percent 
is made up of Shambo soils, and the remaining 15 percent 
is made up of Turner and Beaverton soils. 

Farnuf soils have a surface layer of dark grayish-brown 
loam, a subsoil of clay Joam, and a substratum of silt loam 
to silty clay loam. 

This association is dryfarmed for wheat, barley, and 
oats, Some areas are used for range. 


11. Turner-Beaverton association 


Nearly level to sloping, deep soils that have a loam or clay 
loam surface layer and a clay loam, gravelly clay loam, or 
sandy clay loam subsoil, underlain by sands or sands and 
gravel, on uplands 


This association consists of nearly level to sloping soils 
on broad high benches, bench edges, and bottoms of drain- 
ageways that dissect the benches. Areas of the association 
are mainly north and west of the Yellowstone River. 

This association makes up about 6 percent of the county. 
About 65 percent of it is Turner soils, and about 25 percent 
is Beaverton soils. Of the rest 5 percent is Tally soils, and 
5 percent is Farnuf soils. 

Turner soils have a surface layer of dark grayish-brown 
loam or fine sandy loam and a subsoil of clay loam or sandy 
clay loam that abruptly overlies a substratum of sand or 
sand and gravel at a depth of 20 to 40 inches. Beaverton 
soils have a surface layer of brown clay loam, a subsoil of 
gravelly clay loam, and a substratum of sand or sand and 
gravel at a depth of 10 to 20 inches. 

Most areas of the association are in parts of the county 
where irrigation water is not available. Most of the asso- 
ciation is dryfarmed and used for wheat, barley, and oats 
in a crop-fallow system. A small dryfarmed acreage is 
used for corn and hay crops. Antelope range over most 
areas of this association. Numerous coveys of sharp-tailed 
grouse and gray partridge are hatched in the fence rows 
and feed in the grain fields. 


Soils on Glaciated Plains 


Two soil associations are on the glaciated plains. One 
consists of deep, nearly level to hilly, well-drained soils 
that have a surface layer of dark-colored loam to clay loam 
and a subsoil of clay loam. They are underlain by friable 
clay loam glacial till. The other consists of steep to very 
steep soils at the contact between the glaciated plains and 
the sedimentary plains. Soils on the upper sides and crests 
of ridges have a thin surface layer of dark-colored loam 
underlain by clay loam glacial till. They are very shallow 
to the glacial till. Soils on lower slopes are light-colored 
silt loams underlain by silt loam sedimentary beds. The 
vegetation consists mainly of mixed sod-forming and 
bunch grasses, but there are also widely scattered low 
shrubs. Most areas of the deep, nearly level to hilly soils 
are dryfarmed and used for grain. The steep and very steep 
soils of this association are in range. 
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12. Vida-Williams association 


Gently undulating to rolling and hilly, deep soils that 
have a loam to clay loam surface layer and a clay loam sub- 
soil, underlain by friable clay loam glacial till; on wp- 
lands 


This association consists of broad areas of gently un- 
dulating to rolling and hilly soils underlain by friable 
clay loam glacial till. This is the only part of the county 
where granitic rocks are predominant. These rocks are 
mainly pebbles, but there are a few cobblestones and 
boulders. Only in a few small areas of the association are 
there enough of these rocks to hinder cultivation. The four 
areas of the association are all in the northwestern corner 
of the county. 

This association makes up about 4 percent of the county. 
About 60 percent of it is Vida soils, and about 25 percent 
is Williams soils. The remaining 15 percent is made up of 
Zahill soils. 

All of these soils have a surface layer of dark grayish- 
brown loam where they are under a cover of grass. In cul- 
tivated areas the plow layer of Vida and Zahill soils is clay 
loam. Vida and Williams soils have a subsoil of clay loam 
and a substratum of clay loam. Lime has been leached to a 
depth of 8 to 10 inches in the Vida soils and to a depth 
of more than 10 inches, generally 12 to 16 inches, in the 
Williams soils. Williams soils are mainly in the more 
nearly level parts of the association, generally on small 
flats and in swales. They have slopes of less than 4 percent. 
Vida soils generally have slopes of about 2 to 10 percent. 

More than half of this association is dryfarmed and 
used for wheat, barley, and oats. Areas used for range 
generally are steeper or are in large ranches where the 
soils are not cultivated. Wildlife common in these areas 
are antelope, sharp-tailed grouse, and gray partridge. 


13. Zahill-Lambert association 


Steep and very steep loams that are underlain by friable 
clay loam glacial till, and silt loams that are underlain by 
silt loam sedimentary beds; on uplands 


This association consists of steep soils on narrow ridges 
and in the intervening valleys along the edges of the gla- 
ciated uplands. The ridges are capped. by a mantle of ¢la- 
cial till. The till contains granitic rocks, mainly pebbles 
but some boulders. On the lower side slopes of the ridges 
and in the bottoms of the narrow valleys there are soft, 
silty sedimentary beds. Areas of this association are main] y 
in the northwestern corner of the county. 

This association makes up about 3 percent of the county. 
About 40 percent of it is Zahill soils, and about 40.percent 
is Lambert soils. Of the rest, about 15 percent is Shambo 
soils, and about 5 percent is Vida soils. 

Zahill soils have a thin surface layer of dark grayish- 
brown loam underlain by calcareous clay loam glacial till. 
These soils are on the crests and upper side slopes of ridges. 
Lambert soils have a surface layer of grayish-brown, cal- 
careous silt loam and underlying layers of silt loam over 
soft, silty sedimentary beds. Lambert soils are on the lower 
side slopes of ridges and swales. 

Areas of the association are used for range and, in most 
places, have a good cover of mixed sod grasses and bunch 
grasses. Silver sagebrush and buckbrush are the main 
brushy plants that furnish browse for white-tailed deer, 


mule deer, and antelope. Sharp-tailed grouse and gray 
partridge are common in this association. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in Dawson County. Each soil series is described in detail, 
and then, briefly, each mapping unit in that series. Unless 
it is specifically mentioned otherwise, it is to be assumed 
that what is stated about the soil series is true for the map- 
ping units in that series. Thus, to get full information 
about any one mapping unit, it is necessary to read both 
the description of the mapping unit and the description 
of the soil series to which it belongs. 

An important part of the description of each soil series 
is the soil profile; that is, the sequence of layers from the 
surface downward to rock or other underlying material. 
Each series contains two descriptions of this profile. The 
first is brief and in terms familiar to the layman. The 
second is much more detailed and is for those who need 
to make thorough and precise studies of soils. The profile 
described in the series is representative of mapping units 
in that series. If the profile of a given mapping unit is 
aifferent from the one described for the series, these differ- 
ences are stated in describing the mapping unit, or they are 
differences that are apparent in the name of the mapping 
unit. Color terms are for dry soil, unless otherwise stated. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil series. 
Badland, for example, does not belong to a soil series, 
but nevertheless is listed in alphabetic order along with 
the soil series. 

Following the name of each mapping unit is a symbol in 
parentheses. This symbol identifies the mapping unit on 
the detailed soil map. Listed at the end of each descrip- 
tion of a mapping unit is the capability unit and range site 
in which the mapping unit has been placed. The page for 
the description of each capability unit and range site is 
listed in the “Guide to Mapping Units” at the back of this 
survey. 

The acreage and proportionate extent of the soils are 
shown in table 1. Many of the terms used in describing 
soils can be found in the Glossary, and more detailed in- 
formation about the terminology and methods of soil map- 
ping can be obtained from the Soil Survey Manual (5). 


Absher Series 


The Absher series consists of deep, well-drained, nearly 
level to sloping soils on alluvial fans. These soils formed 
in alluvium that had been affected by salts and alkali and 
residuum that had weathered from sedimentary beds. 

In a representative profile the surface layer, about 4 
inches thick, is dark grayish-brown loam over grayish- 
brown silt loam. The subsoil is strongly alkaline, grayish- 
brown silty clay about 14 inches thick. The substratum is 
olive-gray silty clay and silty clay loam and has common 
seams of lime and gypsum. 

Permeability is very slow, and the available water ca- 
pacity is high. 


*Italic numbers in parentheses refer to Literature Cited, p. 70. 
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TasLe 1.—Approzimate acreage and proportionate extent of the soils 


Soil Area Extent Soil 
Absher loam, 0 to 8 percent slopes___------- 4, 085 0.3 || Regent silty clay loam, 1 to 4 percent slopes_ 
Badlands... ooo onsale et teed tek oekeee 48, 790 3.2 || Regent silty clay loam, 4 to 8 percent slopes_ 
Banks soils. oo sence ce eae eee cecsedoeeee 7,461 .5 || Regent-Dimyaw complex, 4 to 8 percent 
Beaverton complex, 4 to 15 percent slopes_--_ 9, 274 .6 slOpes* 2 ose see econ sses cae sete eee 
Benz loam, 0 to 4 percent slopes____-------- 2, 572 .2 || Regent-Dimyaw complex, 8 to 15 percent 
Benz-Trembles complex, 2 to 15 percent slopese.s- 2. eos ates e ge See eo 
SlOP€Sid.- otewecoccaccewsceet een eee 31, 480 2.7 |b Riverwashuwe:Scecuoccen ee coeet eee lk 
Blanchard-Dimyaw complex, 8 to 80 percent Saline land___---.-------.--------------- 
slopéss2 ioe a ooh Sete eee ee ee nth ee 6, 879 .5 || Savage silty clay loam, 0 to 2 percent slopes_ 
Cherry silty clay loam, 0 to 2 percent slopes_ 41, 001 2.7 || Savage silty clay. loam, 2 to 4 percent slopes_ 
Cherry silty clay loam, 2 to 4 percent slopes _ 68, 643 4.6 || Shambo loam 0 to 2 percent slopes____.---- 
Cherry silty clay loam, 4 to 8 percent slopes_} 31, 367 2.1 || Shambo loam, 2 to 4 percent slopes____..--- 
Cherry-Lambert complex, 4 to 25 percent Shambo loam, 4 to 8 percent slopes____.---- 
SlOP€S2.sct scan bot sc hacmeceses ose eS 34, 078 2.3 || Shambo-Lambert complex, 4 to 8 percent 
Cherry, Havrelon, and Trembles soils, oc- slopes-2 22 5osc0 5 sih oe eee coe 
easionally flooded___--.--.--.----------- 60, 577 4,0 || Shambo-Lambert complex, 8 to 15 percent 
Dast fine sandy loam, 2 to 8 percent slopes _- 4, 660 3 slopeSwcscaochace ce suceoausoee ee ce asece 
Dast-Blanchard complex, 2 to 8 percent Tally fine sandy loam, 0 to 4 percent slopes__ 
slopes). wo c Joc ese esos ech dees 6, 409 .4 || Tally fine sandy loam, 4 to 8 percent slopes__ 
Dast-Blanchard complex, 8 to 25 percent Tally fine sandy loam, 8 to 15 percent slopes_ 
SlOPCS 2 fo Ho oe eee eae 20, 078 1.3 | Terrace escarpments_-.....--------------- 
Dimyaw silty clay loam, 8 to 25 percent Tinsley-Lambert complex, 15 to 65 percent 
Slopes ai. St asc esses Ss aesscetee 7, 895 25 SlOPeS2 2326 epee cece heat ke eee 
Farnuf loam, 0 to 4 percent slopes____-.---.- 32, 095 2,1 ||- Tinsley soils, 15 to 65 percent slopes____--_- 
Farnuf loam, 4 to 8 percent slopes-___.---.- 6, 964 .5 || Trembles fine sandy loam..-_------------- 
Farnuf-Shambo loams, 0 to 4 percent slopes _ 17, 963 1,2 || Trembles loam_.----.-------------------- 
Farnuf-Shambo loams, 4 to 8 percent slopes - 19, 092 1.3 |! Turner fine sandy loam, 1 to 4 percent slopes_ 
Havrelon silt loam, 0 to 2 percent slopes... - 9, 759 .7 || Turner loam, 0 to 2 percent slopes_____.__.. 
Havrelon silt loam, 2 to 4 percent slopes _ - _ - 4, 028 3 || Turner loam, 2 to 4 percent slopes.__..__... 
Lambert gravelly loam, 20 to 40 percent, Turner loam, 4 to 8 percent slopes__.__...-- 
slOpeScesn 52-1 Si ace ee eto sete te Sew 37, 761 2.5 || Turner-Beaverton loams, 0 to 2 percent slopes. 
Lambert silt loam, 2 to 8 percent slopes__--- 115, 498 7.7 || Turner-Beaverton loams, 2 to 4 percent slopes_ 
Lambert silt loam, 8 to 15 percent slopes_-__| 124, 338 8, 2 || Turner-Beaverton loams, 4 to 8 percent slopes_ 
Lambert-Badland complex_._-------------- 101, 684 6.7 || Vanda clay, 0 to 8 percent slopes._..__--_~- 
Lambert-Blanchard complex, 15 to 65 Vida clay loam, gently undulating.-..-.-_.. 
percent slopes___--.-------------------- 17, 353 1,1 || Vida clay loam, undulating_-_-_.---------- 
Lambert-Dimyaw complex, 15 to 65 percent Vida-Zahill complex, undulating.._..------- 
slopes - 2b scoedee ee eae eee 108, 824 7,2 || Vida-Zahill complex, rolling...--.---------- 
-Lambert-Ringling complex, 15 to 65 percent Williams loam, gently undulating-__...----- 
SlOPOS2co2o ec lnc ce see teh ecetc coset 24, 198 1.6 || Williams-Vida complex, gently undulating - -- 
Lihen loamy sand, 4 to 20 percent slopes__-.. 10, 241 .7 || Williams-Vida complex, undulating—-_------- 
Lohler silty clay loam_...----------------- 4, 657 .3 |} Zahill loam, 15 to 65 percent slopes_._.----- 
Marias silty clay, 0 to 2 percent slopes-__-_-- 5, 478 .4 || Zahill-Lambert complex, 15 to 65 percent 
Marias silty clay, 2 to 4 percent slopes. .---- 785 (1) 1 Col 0 poem eae ee 
Marias silty clay, 4 to 8 percent slopes___-_-- 1,117 mal 
13, 492 a) Totals 2 Suseeiedes cee esc eM ole 


Norbert clay, 8 to 65 percent slopes... --- 


1, 509, 120 


fot et pet 
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1 Less than 0.1 percent. 


These soils are used for range. The vegetation is mainly 


alkali-tolerant grasses, forbs, and shrubs. 


Absher soils are associated with Regent, Savage, and 


Vanda soils. 


Representative profile of Absher loam, 0 to 8 percent 
slopes, in grass, 200 feet. east and 200 feet south of the west 


quarter corner of sec. 8, T. 14.N., R. 58 E.: 


A1l—0 to 2 inches, dark grayish-brown (10¥R 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; moder- 


ate, fine, 


granular structure; soft, 


very friable, 


slightly sticky and nonplastic; many fine and medium 


roots; neutral; clear boundary. 


A2—2 to 4 inches, grayish-brown (10YR 5/2) silt loam, dark 
grayish brown (10YR 4/2) moist; moderate, medium, 
structure; slightly hard, very friable, nonsticky and 
nonplastic; many fine and medium roots; neutral; 


abrupt boundary. 


B21t—4 to 10 inches, grayish-brown (2.5Y 5/2) silty clay, dark 
grayish brown (2.5Y 4/2) moist; moderate, medium, 
columnar structure; very hard, firm, sticky and plas- 
tic; common fine roots and pores; thick continuous 


clay films on vertical ped faces; strongly alkaline; 


clear boundary. 


B22t—10 to 18 inches, grayish-brown (2.5Y 5/2) silty clay, dark 
grayish brown (2.5Y 4/2) moist; moderate, medium, 
prismatic structure; extremely hard, firm, sticky and 
plastic; few fine and medium roots; medium continu- 
ous clay films on vertical ped faces; strongly alkaline; 


gradual boundary. 
-B3es—13 to 18 inches, grayish-brown 


(2.5Y 5/2) silty clay, 


dark grayish brown (2.5Y 4/2) moist; weak, medium, 
prismatic structure parting to blocky ; extremely hard, 
firm, sticky and ‘plastic; few fine roots; few thin clay 
films; few fine seams of gypsum; weakly calcareous; 
very strongly alkaline; clear boundary. . 
5/2) silty clay, olive 
gray (5Y 4/2) moist; massive; very hard, firm, sticky 
and plastic; few fine roots; common seams of lime 
and gypsum; strongly calcareous; very strongly al- 


Cleacs—18 to 26 inches, olive-gray (5Y 


kaline; clear boundary. 


C2es—26 to 60 inches, olive-gray (5Y 5/2) silty ciay loam, 
olive gray (5Y 4/2) moist; massive; hard, firm, sticky 
and plastic; common seams of lime and gypsum; 
strongly calcareous; very strongly alkaline. 
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The A horizon ranges from 1.5 to 4 inches in thickness and 
from fine sandy loam to silty clay loam in texture. The B 
horizon ranges’ from heavy silty clay loam to light clay. 
The C horizon is strongly alkaline or very strongly alkaline. 
Absher loam, 0 to 8 percent slopes (Ab)—This soil is 
im swales on uplands and on alluvial fans in small inter- 
mittent stream valleys, mainly in the eastern part of the 
county. Typical areas of this soil are marked by numerous 
panspots or microdepressions and have an appearance of 
scabland because the soil has a very thin, light-colored 
surface layer. Included in mapping are small areas of Re- 
gent and Dimyaw soils. 
Surface runoff is slow to medium, and the hazard of 
erosion is moderate to high. 
: This soil is used for range. Capability unit VIe-1, dry- 
land; Panspots range site. 


Badland 


Badland (Ba) consists mainly of very steep, nearly barren 
areas. Areas of this land type are characterized by nearly 
vertical escarpments, narrow ridges, isolated buttes, and 
deeply entrenched coulees. These areas were formed by the 
active geologic erosion of soft, multicolored sedimentary 
beds of loamy sand, sandy loam, silt loam, clay loam, and 
silty clay, Slopes range from 15 to more than 100 percent. 
Barren to nearly barren sedimentary beds make up about 
75 percent of this mapping unit. Included in mapping are 
areas of Benz and Trembles soils in the coulee bottoms and 
Blanchard, Dast, Dimyaw, and Lambert soils on ridges 
and buttes. 

Surface runoff is very rapid, and the hazard of erosion 
is very severe, 

Most of this unit is used for recreation, wildlife habitat, 
and watershed. Makoshika State Park, which is east and 
south of Glendive, consists mainly of Badland. The in- 
cluded soils support grasses, forbs, and shrubs and, in ac- 
cessible areas, have limited use as range. Grazing man- 
agement is difficult to implement on these soils because of 
the limited acreage, remoteness from one area to another, 
and accessibility. Extreme care must be used to prevent 
overgrazing and subsequent erosion that could destroy the 
limited range resource. Capability unit VITIe-1, dryland; 
not in a range site. 


Banks Series 


The Banks series consists of deep, somewhat excessively 
drained, nearly level to gently sloping soils on low terraces 
and flood plains. These soils formed in recent alluvium 
along the major streams. 

In a representative profile the surface layer is brown 
loamy fine sand about 10 inches thick. It is underlain by 
light brownish-gray layers of loamy fine sand and fine 
sand. 

Permeability is rapid, and the available water capacity 
is moderate. 

These soils are used for range and irrigated crops. The 
vegetation consists of grasses, forbs, shrubs, and trees. 

ane soils are associated with Havrelon and Trembles 
soils. 

Representative profile of Banks loamy fine sand, in an 
area of Banks soils, in a cultivated field, 1,320 feet west 


and 600 feet north of the southeast corner of sec. 33, T. 14 
N.,R.54E.: 

Ap—0 to 10 inches, brown (10YR 5/3) loamy fine sand, dark 
brown (10YR 4/3) moist; weak, fine, granular strue- 
ture; soft, very friable; common fine roots; weakly 
calcareous; mildly alkaline; clear, smooth boundary. 

C—10 to 60 inches, light brownish-gray (2.5Y 6/2) strati- 
fied loamy fine sand and fine sand, dark grayish brown 
(2.5Y 4/2) moist; single grain; loose dry and moist; 
few fine roots; strongly calcareous; moderately 
alkaline. 


The A horizon ranges from fine sandy loam to fine sand in 
texture and from brown to light brownish gray in color. The 
C horizon is dominantly loamy fine sand, but thin strata of both 
finer and coarser material are common in most profiles, 

Banks soils (Bk)|—This mapping unit is made up of 
nearly level to gently sloping soils on low terraces and flood 
plains along the major streams in the county. Small areas 
are occasionally flooded during unseasonably warm 
months in winter when ice jams form on the major streams. 
This unit consists of Banks loamy fine sand, Banks fine 
sandy loam, and Banks fine sand. Banks loamy fine sand, 
the dominant soil in the unit, has the profile described as 
representative for the series. The other two soils have 
profiles similar to the one described as representative for 
the series, but the surface layer ranges from 4 to 10 inches 
in thickness and is fine sandy loam or fine sand. Included in 
mapping are small areas of Havrelon and Trembles soils 
and Riverwash. 

Surface runoff is very slow, and the hazard of soil blow- 
ing is very high. 

These soils are used for range and irrigated crops. 
Capability unit IVe-4, dryland; capability unit IVe-l, 
irrigated ; Sands range site. 


Beaverton Series 


The Beaverton series consists of well-drained, nearly 
level and gently undulating to rolling soils on terraces and 
uplands. These soils formed in loam and clay loam allu- 
vium underlain, at a depth of 10 to 20 inches, by sand and 
gravel, 

In a representative profile the surface layer is brown 
clay loam about 8 inches thick. The subsoil is brown clay 
loam about 5 inches thick. The substratum is light-gray 
gravelly clay loam underlain by loose very gravelly loamy 
sand. 

Permeability is moderate, and the available water ca- 
pacity is low. 

These soils are used for dryfarming, irrigated crops, 
and range. The vegetation consists of grasses, forbs, and 
shrubs. 

Beaverton soils are associated with Lambert, Zahill, 
Tinsley, and Turner soils. 

Representative profile of Beaverton clay loam, in an area 
of Turner-Beaverton loams, 0 to 2 percent slopes, in a cul- 
tivated field, 1,200 feet east and 250 feet north of the south- 
west corner of sec. 4, T. 20 N., R. 58 E.: 


Ap—0 to 8 inches, brown (10YR 4/3) clay loam, dark brown 
(10YR 3/3) moist; moderate, fine and very fine, gran- 
ular structure; hard, friable, slightly sticky and 
slightly plastic; common roots; 10 percent pebbles; 
neutral; abrupt boundary. 

B2t—8 to 10 inches, brown (10YR 4/3) clay loam, very dark 
grayish brown (10YR 3/2) moist; moderate, medium, 
prismatic structure; hard, friable, sticky and slightly 
plastic; common roots; thick continuous clay films 
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on vertical ped faces; 10 percent pebbles; neutral; 
gradual boundary. 

B3ca—10 to 18 inches, brown (10YR 5/3) clay loam, dark gray- 
ish brown (10YR 4/2) moist ; moderate, medium, pris- 
matic structure; hard, very friable, slightly sticky 
and slightly plastic; common roots; thin patehy clay 
films on vertical ped faces ; 15 percent pebbles ; weakly 
ealeareous, and pendant lime on pebbles; moderately 
alkaline; clear, wavy boundary. 

Clca—13 to 17 inches, light-gray (10YR 7/2) gravelly clay 
loam, grayish brown (10YR 5/2) moist; weak, coarse, 
prismatie structure; hard, very friable, slightly sticky 
and nonplastic ; few to common roots; about 20 percent 
pebbles ; strongly calcareous ; pebbles completely coated 
with distinct accumulations of lime; moderately al- 
kaline; clear, wavy boundary. 

IiG2ca—17 to 60 inches, light-gray (1OYR 7/2) very gravelly 
loamy sand, light brownish gray (10YR 6/2) moist; 
about 50 percent pebbles; strongly calcareous; peb- 
bles and coarse sand completely coated with lime; 
moderately alkaline. 


The Ap horizon ranges from dark grayish brown to brown 
in color and from loam to clay loam in texture. The B horizon 
ranges from dark grayish brown to brown. The upper part of 
the C horizon ranges from white to light gray and from clay 
loam to sandy clay loam. The IIC horizon begins at a depth of 
10 to 20 inches and is sand to loamy sand. It is 40 to 70 percent 
gravel. Most areas have 10 to 30 percent gravel in the A and 
B horizons, but some have as much as 35 percent. 

Beaverton complex, 4 to 15 percent slopes (Bm)—The 
soils of this complex are on undulating to rolling ridges on 
uplands and sloping terrace edges. Beaverton loam and 
Beaverton gravelly loam make up 65 to 75 percent of the 
complex. The rest consists of areas of Turner and Tinsley 
soils that are too small to be mapped separately. These 
Beaverton soils have a profile similar to the one described 
as representative of the series, but in most areas, the sur- 
face layer is gravelly. 

Included with this complex in mapping are small areas 
of Lambert, soils. 

Surface runoff is medium to rapid, and the hazard of 
erosion is high. 

Most areas of this complex are used for dryfarmed crops. 
Some areas are used for range. Capability unit [Ve-3, 
dryland; Shallow to Gravel range site. 


Benz Series 


The Benz series consists of deep, well-drained, nearly 
level to moderately steep soils on fans and low terraces. 
These soils formed in stratified alluvinm that was affected 
by alkali. 

In a representative profile the surface layer, about 8 
inches thick, is light brownish-gray loam that is very 
strongly alkaline. It is underlain by layers of stratified 
light brownish-gray clay loam, silty clay, and fine sand 
that are strongly alkaline. 

Permeability is slow, and the available water capacity is 
moderate. 

These soils are used mostly for range. The vegetation is 
dominantly alkali-tolerant grasses, forbs, and shrubs. 

Benz sous are associated with Havrelon, Trembles, and 
Vanda soils. 

Representative profile of Benz loam, 0 to 4 percent 
slopes, in a cultivated field, 900 feet east and 1,320 feet 
a of the north quarter corner of sec. 24, T. 14 N., R. 
54 E.: 


Ap—O to 8 inches, light brownish-gray (2.5Y 6/2) loam, gray- 
ish brown (2.5Y 5/2) moist; first 0.25 to 1 inch is 


erusted; weak, fine, granular structure below the 
erusted surface; hard, friable, slightly sticky and 
slightly plastic; few fine roots; very strongly alka- 
line; abrupt boundary. 

C1—8 to 44 inches, light brownish-gray (2.5Y 6/2) clay loam, 
grayish brown (2.5Y 5/2) moist; weak, medium, platy 
structure; hard, friable, slightly sticky and slightly 
plastic; few fine roots and pores; several strata of 
silty clay loam and fine sandy toam 1 to 3 inches thick ; 
strongly alkaline; clear boundary. 

IIC2—44 to 51 inches, light brownish-gray (2.5Y 6/2) silty 
clay, grayish brown (2.5¥ 5/2) moist; many, medium, 
faint, gray and = yellowish-brown mottles; weak, 
medium, platy structure; very hard, firm, sticky and 
plastic; strongly alkaline; clear boundary. 

IIIC3—51 to 65 inches, light brownish-gray (2.5Y 6/2) fine 
sand, grayish brown (2.5Y 5/2) moist; single grain; 
loose dry and moist; strongly alkaline. 

The A horizon is light brownish gray to grayish brown and 
ranges from silty clay loam to fine sandy loam in texture. The 

C horizon has an average texture of silt loam to loam. It 

commonly has thin strata of silty clay loam, fine sandy loam, 

and fine sand. Reaction is strongly alkaline to very strongly 
alkaline throughout. 

‘ Benz loam, 0 to 4 percent slopes (Bn)—This soil is on 
alluvial fans and stream terraces. Small areas are occasion- 
ally flooded during unseasonably warm ‘winter months 
when ice jams form on the major streams of the county. 
This soil has the profile described as representative for the 
series, In areas used for range, this soil has weak granular 
structure throughout the surface layer. In cultivated 
areas or where the soil has been trampled by livestock, 
a thin crust forms on the surface. Included in mapping 
are small areas of Trembles, Havrelon, and Vanda soils. 

Surface runoff is slow to medium, and the hazard of 
erosion is high. 

Most areas of this soil are in range. Capability unit 
Vie-1, dryland; Saline Upland range site. 

Benz-Trembles complex, 2 to 15 percent slopes (Bt).— 
The soils in this complex are on dissected terraces and fans, 
mainly in narrow, deep-cut coulees that drain steep broken 
uplands and badlands. The Benz soils in this complex have 
a profile similar to the one described as representative of 
the Benz series, but the surface layer is only 4 to 6 inches 
thick and does not crust on drying. Benz soils make up 40 
to 50 percent of the complex, and Trembles soils 30 to 40 
percent. 

Included with the complex in mapping and making up 
about 10 to 25 percent of the unit are eroded ridges and 
knobs of exposed sedimentary beds and sharply meander- 
ing, deep-cut flood channels that are subject to overflow 
in spring and summer. Also included in mapping are small 
areas of Havrelon and Banks soils. 

Surface runoff is slow to medium, ancl the hazard of ero- 
sion is very high. 

These soils are used for range. Capability unit VIe-1, 
dryland; Benz soil in Saline Upland range site; Trembles 
soil in Sandy range site. 


Blanchard Series 


The Blanchard series consists of deep, somewhat exces- 
sively drained, gently undulating to hilly and steep to very 
steep soils on the side slopes of sedimentary plains, These 
soils formed in material weathered from sandy sedimen- 
tary beds. 

In a representative profile the surface layer is brown 
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loamy fine sand about 3 inches thick. It is underlain by 
light brownish-gray loamy fine sand. 

Permeability is rapid, and the available water capacity is 
moderate. 

These soils are used mainly for range, but a few areas are 
used for crops. The vegetation consists of grasses, forbs, 
and, in a few places, scattered pine trees. ; 

Blanchard soils are associated with Dast, Tally, Dim- 
yaw, and Lambert soils. 

Representative profile of Blanchard loamy fine sand, in 
an area of Blanchard-Dimyaw complex, 8 to 80 percent 
slopes, in grass, 8,000 feet east and 600 feet north of the 
west quarter corner of sec. 6, T. 14 N., R. 56 E.:. 

A1—O to 3 inches, brown (10YR 5/3) loamy fine sand, dark 
brown (10YR 4/3) moist; weak, fine, granular struc- 
ture; soft, very friable; many fine roots; neutral; 
clear, wavy boundary. 

C1—8 to 16 inches, light brownish-gray (10YR 6/2) loamy fine 
sand, grayish brown (10YR 5/2) moist; weak, very 
coarse, prismatic structure; soft, very friable; com- 
mon fine roots; neutral; gradual, smooth boundary. 

02-16 to 60 inches, light brownish-gray (10YR 6/2) loamy 
fine sand, grayish brown (10YR 5/2) moist; single 
grain; loose, dry and moist; few large roots; mildly 
alkaline. 


The A horizon is grayish brown to brown and is loamy sand 
to loam# fine sand. The C horizon ranges from loamy fine sand 
to fine sand. The entire profile is calcareous in some places. 
Depth to unconsolidated sandstone ranges from 54 to more 
than 60 inches. 

Blanchard-Dimyaw complex, 8 to 80 percent slopes 
(By).—The soils of this complex are on strongly dissected 
uplands. In a typical area, the Blanchard soil is on the hill- 
tops and upper parts of the steep to very steep side slopes, 
and the Dimyaw soil is on the lower part of the steep to 
very steep side slopes. These soils are rolling to very steep. 
Slopes are mainly 15 to 45 percent but range from’8 to 80 
percent. The Blanchard soil has the profile described as 
representative of the Blanchard series. The Blanchard soil 
makes up 40 to 50 percent of this complex, and the Dimyaw 
soil 30 to 40 percent. 

Included in mapping are small areas of sandstone out- 
crop and exposed silty clay loam and silty clay sedimentary 
beds. Also included are small areas of Dast, Lambert, Re- 
gent, and Norbert soils. 

Surface runoff is slow to medium on the Blanchard soil 
and rapid on the Dimyaw soil. The hazard of water erosion 
is slight to moderate on the Blanchard soil and high on the 
Dimyaw soil. The hazard of soil blowing is high on the 
Blanchard soil. 

This complex is used for range. Scattered pine trees 
grow on the Blanchard soil. Capability unit VIe-2, dry- 
land; Blanchard soil in Sands range site; Dimyaw soil in 
Thin Hilly range site. 


Cherry Series 


The Cherry series consists of deep, well-drained, nearly 
level to sloping and undulating to hilly soils on fans and 
terraces along streams throughout the county. These soils 
formed in alluvium. 

In a representative profile the surface layer is grayish- 
brown silty clay loam about 5 inches thick. The subsoil is 
grayish-brown silty clay loam about 13 inches thick. The 
substratum is light brownish-gray and pale-brown silty 
clay loam. 


Permeability is moderately slow, and the available water 
capacity is high. 

These soils are used for dryfarmed and irrigated crops 
and for range. The vegetation is grasses, shrubs, and trees. 

Cherry soils are associated with Havrelon, Lohler, 
Marias, and Lambert soils. 

Representative profile of Cherry silty clay loam, 0 to 
2 percent slopes, in a cultivated field, 100 feet west and 
50 feet north of the southeast corner of the northeast quar- 
ter of sec. 4, T. 18 N., R. 53 E.: 


Ap—O0 to 5 inches, grayish-brown (2.5¥ 5/2) silty clay loam, 
dark grayish brown (2.5Y 4/2) moist; moderate, fine 
and very fine, granular structure; slightly hard, fri- 
able, sticky and plastic; common fine roots; moder- 
ately alkaline ; abrupt, smooth boundary. 

B21—5 to 18 inches, grayish-brown (2.5Y 5/2) silty clay loam, 
dark grayish brown (2.5Y 4/2) moist; moderate, 
medium and coarse, prismatic structure; hard, friable, 
sticky and plastic; common fine roots; moderately 
alkaline; gradual, smooth boundary. 

B22—18 to 18 inches, grayish-brown (2.5Y 5/2) silty clay loam, 
dark grayish brown (2.5Y 4/2) moist; weak, medium, 
prismatic structure; hard, very friable, sticky and 
slightly plastic ; common fine roots ; calcareous ; moder- 
ately alkaline; gradual, smooth boundary. 

Clca—-18 to 23 inches, light brownish-gray (10YR 6/2) silty 
clay loam, grayish brown (10YR 5/2) moist; massive; 
hard, very friable, slightly sticky and slightly plastic; 
common fine roots; strongly calcareous; few, fine, in- 
distinct threads of lime; moderately alkaline; diffuse, 
smooth boundary. 

C2—23 to 60 inches, pale-brown (10YR 6/8) silty clay loam, 
brown (10Y¥R 5/3) moist; weak, thin, platy structure; 
hard, friable, sticky and plastic; few medium and fine 
roots ; strongly calcareous ; moderately alkaline. 

The A horizon is light brownish gray to grayish brown and 
ranges from silt loam to silty clay loam in texture. The B hori- 
zon is light olive-brown to grayish-brown silty clay loam. The C 
horizon ranges from silt loam to silty clay loam. The A and B 
horizons are calcareous in some places. 


Cherry silty clay loam, 0 to 2 percent slopes (Cc).— 
This soil is on fans and terraces along drainageways and 
streams. It has the profile described as representative of 
the series. Included in mapping are small areas of Havre- 
lon, Lohler, and Marias soils. 

Surface runoff is slow, and the hazard of erosion is none 
to slight. 

This soil is used for irrigated and dryfarmed crops and 
for range. Capability unit IIIc-1, dryland; capability unit 
Ic-1, irrigated ; Silty range site. 

Cherry silty clay loam, 2 to 4 percent slopes (Cd).— 
This soil is on fans and terraces along drainageways and 
streams. Included in mapping are small aréas of Marias, 
Savage, and Shambo soils. 

Surface runoff is slow to medium, and the hazard of 
erosion is slight to moderate. 

This soil is used for irrigated and dryfarmed crops and 
for range. Capability unit IIIe-1, dryland; capability unit 
ITc-1, irrigated ; Silty range site. 

Cherry silty clay loam, 4 to 8 percent slopes (Ce).— 
This soil is on alluvial fans along drainageways and near 
streams. Included in mapping are small areas of Lambert, 
Marias, and Shambo soils. 

Surface runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for irrigated and dryfarmed crops and 
for range. Capability unit IIIe-2, dryland; capability 
unit ITJe-1, irrigated; Silty range site. 
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Cherry-Lambert complex, 4 to 25 percent slopes 
(Cm}.—The soils in this complex are on dissected sedimen- 
tary plains. A typical area consists of deeply dissected al- 
luvial fans and terraces and hilly to steep areas on uplands 
that have a few outcrops of soft. sedimentary beds. The 
Cherry soils are on alluvial fans, and the Lambert soils 
are on the ridges and upper parts of side slopes. These 
soils are undulating to hilly. Cherry soils make up 50 to 70 
percent of this complex, and Lambert soils 80 to 50 per- 
cent. Included in mapping are small areas of Dast, Dim- 
yaw, and Shambo soils and Rock outcrops. 

Surface runoff is medium to rapid, and the hazard of 
erosion is high. 

This complex is used for dryfarmed crops and for range. 
Capability unit VIe-3, dryland; Silty range site. 

Cherry, Havrelon, and Trembles soils, occasionally 
flooded (C:).—This mapping wnit consists of Cherry silty 
clay loam, Havrelon silt loam, and Trembles fine sandy 
loam. These nearly level to gently sloping soils are on low 
terraces and flood plains in narrow valleys of intermittent 
streams and are subject to periodic damaging overflow. Ina 
few places these soils have a water table that rises to a 
depth of less than 3 feet. Slopes are commonly less than 
4 percent, but they are steep on short terrace breaks and 
along meandering stream channels. Cherry, Havrelon, and 
Trembles soils occur together in about 60 to 70 percent of 
the areas, but any one of these soils may be dominant in anv 
one area. Included in mapping are Shambo, Banks, and 
Farnuf soils. 

Surface runoff is slow. The hazard of erosion is high. 

These soils are used for range. Capability unit VIw-1, 
dryland; Overflow range site. 


Dast Series 


The Dast series consists of moderately deep, well- 
drained, undulating to hilly soils on sedimentary plains. 
These soils formed in material weathered from soft sand- 
stone. 

In a representative profile the surface layer is brown fine 
sandy loam about 5 inches thick. The subsoil is grayish- 
brown fine sandy loam about 13 inches thick. The substra- 
tum is grayish-brown very fine sandy loam underlain by 
soft sandstone beds that weather to a texture of fine sandy 
loam, loamy fine sand, and fine sand. 

Permeability is moderately rapid, and the available 
water capacity is low. 

These soils are used for crops and range. The vegetation 
is mainly drought-resistant grasses, forbs, and shrubs. 

Dast soils are associated with Blanchard, Lambert, 
Tally, and Shambo soils. 

Representative profile of Dast fine sandy loam, 2 to 8 
percent slopes, in grass, 2,000 feet west and 600 feet north 
of the southeast corner of sec. 12, T. 13 N., R. 56 E.: 

A1—0 to 5 inches, brown (10YR 5/3) fine sandy loam, dark 
brown (10YR 4/3) moist; weak, very fine, granular 
structure; slightly hard, very friable, slightly sticky 


and nonplastic; many fine roots ; moderately alkaline: 
clear, smooth boundary. 

B2—5 to 18 inches, grayish-brown (10YR 5/2) fine sandy loam, 
dark grayish brown (10YR 4/2) moist; weak, medium, 
prismatic structure; slightly hard, very friable, 
slightly sticky and nonplastic; common fine and 
medium roots; moderately alkaline; clear, wavy 
boundary. 

Clea—18 to 23 inches, grayish-brown (10YR 5/2) very fine 
sandy loam, dark grayish brown (10YR 4/2) moist: 


massive; hard, friable, slightly sticky and slightly 
plastic; common fine roots ; strongly caleareous; com- 
mon soft masses of lime; moderately alkaline; abrupt, 
smooth boundary. 

C2—23 to 31 inches, light yellowish-brown (2.5Y¥ 6/4) fine sandy 
loam, light olive brown (2.5Y 5/4) moist; weak, thick 
and medium, platy structure; slightly hard, very fria- 
ble, slightly sticky and nonplastie ; common fine roots; 
strongly calcareous; moderately alkaline; clear, 
smooth boundary. 

C3—81 to 60 inches, light-gray (2.5Y 7/2) stratified soft stand- 
stone, loamy fine sand, and fine sand, light brownish 
gray (2.5Y¥ 6/2) moist; massive; hard; few medium 
roots along cleavage planes; strongly calcareous ; mod- 
erately alkaline. 


The A horizon is brown to grayish brown. The upper part of 
the C horizon is loam, fine sandy loam, or very fine sandy loam 
and has prominent lime accumulations. The substratum ranges 
from noncaleareous to calcareous. Depth to soft standstone 
ranges from 20 to 40 inches. 

Dast fine sandy loam, 2 to 8 percent slopes (Da).— 
This soil is on the sedimentary plains. Tt has the profile 
described as representative of the series. Included in map- 
ping are small areas of Blanchard, Tally, and Lambert 
soils. 

Surface runoff is slow to medium, and the hazard of ero- 
sion is moderate to high. 

Most areas of this soil are usec for range. A few areas are 
used for dryfarmed crops. Capability unit [Ve-2, dryland; 
Sandy range site. 

Dast-Blanchard complex, 2 to 8 percent slopes (Db}.— 
The soils of this complex are on sedimentary plains. They 
are undulating to sloping. Dast soils make up about 
60 percent of the complex, and Blanchard soils about 35 
pereent. 

Included in mapping are small areas of Tally, Shambo, 
and Lambert soils. Also included are blowout spots and low 
clunes. 

Surface runoff is slow to medium, and the hazard of 
soil blowing is high. 

This complex is used mainly for range. Small areas are 
used for dryfarmed crops. Capability unit [Ve-2, dryland; 
Dast soil in Sandy range site; Blanchard soil in Sands 
range site. 

Dast-Blanchard complex, 8 to 25 percent slopes (Dc).— 
The soils in this complex are on sedimentary plains. They 
are rolling to hilly. Dast soils make up 60 percent of the 
complex, and Blanchard soils about 35 percent. 

Included in mapping are small areas of Tally, Shambo, 
and Lambert soils. Also included are areas of blowouts, 
low dunes, and sandstone outcrops. 

Surface runoff is slow to medium. The hazard of erosion 
is high. 

“This complex is used for range, and native vegetation is 
mainly grasses and shrubs. Capability unit VIe~2, dry- 
land; Dast soil in Sandy range site; Blanchard soil in 
Sands range site. 


Dimyaw Series 


The Dimyaw series consists of deep, well-drained, roll- 
ing to very steep soils on uplands. These soils formed in 
sedimentary beds of silty clay loam to silty clay. 

In a representative profile the surface layer is light 
brownish-gray silty clay loam about 1 inch thick. The un- 
derlying layers are olive-gray and pale-olive silty clay. 
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Permeability is slow, and the available water capacity 
is high. 

These soils are used mainly for range, but small areas 
are used for crops. The vegetation is grasses, forbs, and 
shrubs. 

Dimyaw soils are associated with Blanchard, Lambert, 
Norbert, and Regent soils. 

Representative profile of Dimyaw silty clay loam, 8 to 
25 percent slopes, in grass, 2,100 feet west and 1,100 feet 
south of the northeast corner of sec. 23, T, 16 N., R. 57 E.: 


A1l—O to 1 inch, light brownish-gray (2.5Y 6/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) moist; strong, 
fine, granular structure; hard, firm, sticky and plastic ; 
few fine roots and pores ; mildly alkaline ; clear, smooth 
boundary. 

C1—i to 8 inches, olive-gray (5Y 5/2) silty clay, olive gray 
(5Y 4/2) moist; weak, medium and fine, prismatic 
structure parting to weak, fine, blocky ; very hard, firm, 
sticky and plastic; common fine roots and pores ; mod- 
erately alkaline; clear, smooth boundary. 

C2ca—8 to 14 inches, pale-olive (5Y 6/8) silty clay, olive (5Y 
5/3) moist; weak, very thin, platy structure; very 
hard, firm, sticky and plastic; common fine roots and 
pores ; many threads and nodules of lime; calcareous; 
gradual, smooth boundary, 

C3—14 to 60 inches, pale-olive (SY 6/3) silty clay, olive (5Y 
5/3) moist; weak platy structure; very hard, very 
firm, sticky and plastic; few fine roots and pores ; 
common threads of lime; calcareous. 

The A horizon is light brownish gray to grayish brown and 
ranges from silty clay to silty clay loam in texture. The GC 
‘horizon, below a depth of 40 inches, consists of sedimentary 
beds of silty clay and silty clay loam. This material is light 
brownish gray, olive gray, light olive gray, and pale olive gray. 
In many places it contains thin strata of siltstone, claystone, 
and soft lignite. 


Dimyaw silty clay loam, 8 to 25 percent slopes (Dm}.-— 
This is a rolling to steep soil on knobs and ridges in the 
uplands. A typical area has many spots and knobs of ex- 
posed sedimentary beds. Included in mapping are small 
areas of Lambert, Norbert, and Regent soils. 

Surface runoff is rapid on this soil. The hazard of ero- 
sion is high. 

This soil is used for range. Capability unit Vie-3, dry- 
land; Thin Hilly range site. 


Farnuf Series 


The Farnuf series consists of deep, well-drained, nearly 
level to sloping soils on fans and terraces and in upland 
swales, These soils formed in old alluvium. 

In_a representative profile the surface layer is dark 
grayish-brown loam about 6 inches thick. The subsoil is 
dark grayish-brown and brown clay loam about 14 inches 
thick. The substratum is calcareous, light brownish-gray 
silty clay loam and light-gray gravelly loam. 

Permeability is moderate, and the available water capac- 
ity is high. 

These soils are used for crops and range. A small part 
of the cropland is irrigated. The vegetation is grasses, 
forbs, and shrubs. 

ee soils are associated with Shambo and Turner 
soils. 

Representative profile of Farnuf loam, 0 to 4 percent 
slopes, in a cultivated field, 1,200 feet east and 200 feet 
south of the northwest corner of sec, 36, T. 19 N., R. 538 E.: 


Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate, fine, 


granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common fine and medium 
roots; mildly alkaline; abrupt, smooth boundary. 

B21t—6 to 14 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate, medium, prismatic structure ; hard, very fri- 
able, sticky and plastic; common fine roots; elay films 
on some ped faces; mildly alkaline; diffuse, smooth 
boundary. 

B22t—14 to 18 inches, brown (10YR 5/8) clay loam, dark brown 
(10¥R 4/3) moist; moderate, medium, prismatic struc- 
ture; hard, very friable, sticky and plastic; common 
fine roots; thin clay films on some vertical ped faces; 
mildly alkaline; gradual, wavy boundary. 

B8ca—18 to 20 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; weak, medium, prismatic 
structure; hard, friable, sticky and slightly plastic; 
common fine roots; weakly calcareous; few, medium, 
distinct lime nodules; mildly alkaline; gradual, wavy 
boundary. 

Clea—20 to 32 inches, light brownish-gray (1lOYR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
massive ; hard, very friable, slightly sticky and Slightly 
plastic; common fine roots; strongly calcareous ; com- 
mon, fine, prominent threads and seams of lime; mod- 
erately alkaline; gradual boundary. 

C2—32 to 60 inches, light-gray (10YR 7/2) gravelly loam, gray- 
ish brown (10YR 5/2) moist; massive; hard, friable, 
slightly sticky and slightly plastic; approximately 
30 percent gravel; strongly calcareous; pendants of 
Hme on pebbles ; moderately alkaline. 


The A horizon ranges from loam to clay loam in texture. The _ 
B2t horizons range from clay loam to silty clay loam. The 
upper part of the C horizon ranges from silt loam to silty clay 
loam. Gravel occurs in the lower part of the C horizon in most 
places, Sedimentary beds of sand and gravel occur at a depth 
of more than 40 inches. 

Farnuf loam, 0 to 4 percent slopes (Fa}.—This soil is on 
fans and terraces. It has the profile described as representa- 
tive of the series. Included in mapping are small areas of 
Shambo and Turner soils. 

Surface runoff is slow to medium on this soil, and there is 
little or no hazard of erosion. 

Most areas of this soil are used for crops. A part of the 
cropland is irrigated. Capability unit I1Ie-1, dryland; 
capability unit ITe-1, irrigated ; Silty range site. 

Farnuf loam, 4 to 8 percent slopes (Fb)—This soil is 
on fans and terraces on uplands. Included in mapping are 
small areas of Lambert, Shambo, Tally, and Turner soils. 

Surface runoff is medium on this soil. The hazard of 
erosion is slight to moderate. 

This soil is used mainly for dryfarmed crops. A few areas 
are used for range. Capability unit [ITe-2, dryland; Silty 
range site, 

Farnuf-Shambo loams, 0 to 4 percent slopes (Ff)—The 
soils of this complex are on fans and terraces on uplands. 
The Farnuf soil makes up 50 to 70 percent of this complex, 
and the Shambo soil 30 to 50 percent. Included in mapping 
aresmall areas of Beaverton, Lambert, and Turner soils. 

Surface runoff is slow to medium on these soils, and there 
is little or no hazard of erosion. 

Areas of this complex are used mainly for dryfarmed 
crops. Capability unit [1Ie-1, dryland; Silty range site. 

Farnuf-Shambo loams, 4 to 8 percent slopes (Fh).— 
The soils of this complex are on alluvial fans and terraces 
and on high benches. The Farnuf soil makes up 50 to 60 
percent of this complex, and the Shambo soil 40 to 50 per- 
cent. Included in mapping are small areas of Beaverton, 


_ Lambert, and Turner soils. 


14 SOIL SURVEY 


Surface runoff is medium on these soils. The hazard of 
erosion is moderate. 

These soils are used for dryfarmed crops and range. 
Capability unit TTIe-2, dryland; Silty range site. 


Havrelon Series 


The Havrelon series consists of deep, well-drained, 
nearly level to gently sloping soils on low terraces and 
flood plains along the streams in the county. These soils 
formed in stratified alluvium. ; 

In a representative profile the surface layer is grayish- 
brown silt loam about 8 inches thick. It is underlain by 
light brewnish-gray, stratified silt loam, fine sandy loam, 
and silty clay loam. : 

Permeability is moderate, and the available water capac- 
ity is high. 

These soils are used for irrigated and dryfarmed crops 
and range. The vegetation is grasses, forbs, shrubs, and 
trees. Havrelon soils are associated with Cherry, Lohler, 
and Trembles soils. 

Representative profile of Havrelon silt loam, 0 to 2 per- 
cent slopes, in a cultivated field, 1,320 feet west and 1,000 
feet’ north of the southeast corner of sec. 17, T. 18 N., 
R. 57 E.: 

Ap—0O to 8 inches, grayish-brown (10YR 5/2) silt loam. dark 
grayish brown (10YR 4/2) moist ; moderate, fine, gran- 
ular structure; hard, friable, slightly sticky and 
slightly plastic; many medium and fine roots; caleare- 
ous; moderately alkaline; abrupt boundary. 

C—8 to 60 inches, light brownish-gray (2.5Y 6/2) stratified 
silt loam, fine sandy loam, and@ silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; weak, thick and 
medium, platy structure; hard, friable, slightly sticky 
and slightly plastic; common fine and medium roots 
and pores; calcareous; moderately alkaline. 


The Ap horizon is light brownish gray to grayish brown 
and ranges from loam to silty clay loam in texture. The C 
horizon is stratified and has an average texture of silt loam or 
loam. 


Havrelon silt loam, 0 to 2 percent slopes (Ha).—This 
soil is on low terraces and flood plains. Small areas are 
occasionally flooded during unseasonably warm winter 
months when ice jams form on the major streams of the 
county. This soil has the profile described as representative 
of the series, 

Included with this soil in mapping are small areas of 
Cherry, Lohler, and Trembles soils. Also included are small 
areas of soils that have a surface layer of fine sandy loam 
and silty clay loam. 

Surface runoff is very slow to slow, and there is little or 
no hazard of erosion. 

This soil is used for irrigated and dryfarmed crops and 
for range. Capability unit IIIc-1, dryland; capability unit 
Ifc-1, irrigated ; Silty range site. 

Havrelon silt loam, 2 to 4 percent slopes (Hb)}.—This 
soil is on terraces and flood plains. Included in mapping 
are-small areas of Cherry, Lohler, and Trembles soils. 

Surface runoff is slow to medium, and the hazard of 
erosion is slight to moderate. 

This soil is used for dryfarmed and irrigated crops and 
for range. Capability unit IITe-1, dryland; capability unit 
Ie~1, irrigated ; Silty range site. 


Lambert Series 


The Lambert series consists of deep, well-drained, gently 
sloping to very steep soils on upland sedimentary plains. 
These soils formed in sedimentary beds of soft loam and 
silt loam. 

In a representative profile the surface layer is grayish- 
brown silt loam about 4 inches thick. It is underlain by 
brown, light yellowish-brown, and light-gray caleareous 
silt loam. 

Permeability is moderately slow, and the available water 
capacity is high. 

These soils are used for dryfarmed crops and for range. 
The vegetation is grasses, forbs, and shrubs. 

Lambert. soils are associated with Blanchard, Cherry, 
Dimyaw, Dast, Regent, Shambo, Tinsley, Ringling and 
Zahill soils. 

Representative profile of Lambert silt loam, 2 to 8 per- 
cent slopes, in grass, 250 feet east and 1,200 feet north of 
the southwest corner of sec. 29, T. 20 N., R. 50 E.: 


A1l—0 to 4 inches, grayish-brown (10YR 5/2) silt loam, dark 
grayish brown (1O0YR 4/2) moist; moderate, very fine, 
granular structure; slightly hard, friable, slightly 
sticky and slightly plastic; many fine roots; weakly 
calcareous; moderately alkaline; gradual, wavy 
boundary. 

C1—4 to 10 inches, brown (10YR 5/8) silt loam, dark grayish 
brown (1OYR 4/2) moist; moderate, medium, pris- 
matic structure; slightly hard, very friable; slightly 
sticky and slightly plastic; many fine roots; weakly 
ealcareous ; moderately alkaline; gradual, wavy bound- 
ary. 

C2ca—10 to 23 inches, light-gray (2.5Y 7/2) silt loam, light 
brownish gray (2.5Y 6/2) moist; moderate, medium, 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; many fihe roots; strongly caleareous; 
many indistinet threads and nodules of lime; moder- 
ately alkaline; clear, wavy boundary. 

C3—23 to 60 inches. light yellowish-brown (2.5Y 6/3) stratified 
silt loam and loam, light olive brown (2.5Y 5/3) moist; 
moderate, medium and thin, platy structure; very 
hard, friable, slightly sticky and nonplastic; few fine 
roots and pores; strongly calcareous ; moderately alka- 
line. 


The Ap horizon is light brownish gray to grayish brown and 
is Joam to silt loam. The A horizon is gravelly loam in places. 
The C horizon is made up of stratified sedimentary beds that 
are calcareous and soft to friable. This horizon. ranges mainly 
from very fine sandy loam to silty clay loam, but in places it 
also has strata of fine sandy loam that have a cumulative thick- 
ness of less than 6 inches. This horizon is brown, light gray, 
light brownish gray, light yellowish brown, pale yellow, pale 
olive, and white. 

Lambert gravelly loam, 20 to 40 percent slopes (ta).— 
This soil is on hills and ridges on sedimentary upland 
plains. It has a profile similar to the one described as repre- 
sentative of the series, but it has a 2- to 4-inch mantle of 
gravelly loam on the surface. 

Included with this soil in mapping are small areas of 
Dimyaw, Shambo, Tinsley, and Zahill soils. Also included 
are areas that have slopes of less than 20 percent or more 
than 40 percent. ; 

Surface runoff is rapid to very rapid, and the hazard of 
erosion is high. 

This soil is used for range. Capability unit VIe-3, dry- 
land; Thin Hilly range site. 

Lambert silt loam, 2 to 8 percent slopes {1b).—This 
soil is on long side slopes and low knobs on the sedimentary 
plains. It has the profile described as representative of the 
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series. In places the soil is severely eroded. Included in 
mapping are small areas of Cherry, Dast, and Shambo 
soils. 

Surface runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for dryfarmed crops and for range. 
Capability unit [[Te-2, dryland; Silty range site. 

Lambert silt loam, 8 to 15 percent slopes (Lc).—This is 
a moderately steep to rolling soil on crests and side slopes 
of hills and ridges on the sedimentary plains. Severely 
eroded areas are common. Included in mapping are small 
areas of Dast, Dimyaw, and Shambo soils. 

Surface runoff is medium to rapid, and the hazard of 
erosion is high. 

This soil is used mainly for range. Capability unit [Ve-— 
1, dryland; Silty range site. 


ee be. 


Lambert-Badland complex (ld)—The steep to very 
steep soils in this complex are on broken upland sedimen- 
tary plains. The Lambert soils are steep, have short: slopes, 
and are on ridgetops, which are divided by very steep areas 
of Badland where deep gullies and outcrops of sedimen- 
tary beds are common (fig. 8). The Lambert soils have 
slopes of 20 to 40 percent, and Badland has slopes of 40 
percent to nearly vertical. Lambert soils make up 50 to 60 
percent of this complex, and Badland 30 to 50 percent. 
Included in mapping are small areas of Blanchard, Dast, 
Dimyaw, Regent, Ringling, Tinsley, and Zahill soils. 

Surface runoff is very rapid, and the hazard of erosion 
is high to very high. 

This complex is used for range. Capability unit VIe-3, 
dryland; Lambert soils in Thin Hilly range site. 


Figure 3—Area of Lambert-Badland complex that is used for range. It also provides excellent cover and browse for deer. 
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Lambert-Blanchard complex, 15 to 65 percent slopes 
(Le) —In this complex are hilly to very steep soils on up- 
lands. Lambert soils make up 40 to 60 percent of this com- 
plex, and Blanchard soils 30 to 50 percent. 

Included with this complex in mapping are small areas 
of Dast, Dimyaw, Tally, and Shambo soils. Also included 
are some areas that have slopes of less than 15 percent. In 
most areas some sandstone outcrops are included. 

Surface runoff is slow to very rapid, and the hazard of 
erosion is high. 

This complex is used for range. Capability unit VIe-3, 
dryland; Lambert soils in Thin Hilly range site; 
Blanchard soils in Sands range site. 

Lambert-Dimyaw complex, 15 to 65 percent slopes 
(Lm).—In this complex are hilly to very steep soils on dis- 
sected sedimentary plains. Lambert soils make up 45 to 60 
percent of the complex, and Dimyaw soils 30 to 45 percent. 
Severely eroded areas are common. Included in mapping 
are small areas of Blanchard, Dast, Regent, and Ringling 
soils, 

Surface runoff is rapid to very rapid, and the hazard of 
erosion is high. 

This complex is used for range. Capability unit VIe-3, 
dryland; Thin Hilly range site. 

Lambert-Ringling complex, 15 to 65 percent slopes 
(Lr).—This complex consists of hilly to very steep soils on 
uplands. Lambert soils make up 40 to 60 percent of the 
complex, and Ringling soils 30 to 50 percent. In a typical 
area, Lambert soils occupy the lower side slopes and Ring- 
ling soils the upper side slopes and ridgetops. The areas 
generally have many outcrops of reddish-brown scoria. 

Ineluded with this complex in mapping are small areas 
of Cherry, Dimyaw, and Shambo soils. Also included are 
areas that have slopes of more than 65 percent, 

Surface runoff is rapid to very rapid, and the hazard of 
erosion is high. 

These soils are used for range. Ringling soils are also 
used as a source of surface material for some county roads. 
Capability unit Vie-8, dryland; Lambert soils m Thin 
Hilly range site; Ringling soils in Very Shallow range 
site. 


Lihen Series 


The Lihen series consists of deep, somewhat excessively 
drained, sloping to rolling soils on upland terraces and 
ridges. These soils formed in old sandy alluvium. 

In a representative profile the surface layer is dark gray- 
ish-brown loamy sand about 23 inches thick. It is underlain 
by grayish-brown loamy sand. 

Permeability is rapicl, and the available water capacity 
is moderate. 

These soils are used mainly for range. ‘The vegetation is 
grasses and shrubs. 

Lihen soils are associated with Tinsley, Tally, Turner, 
and Beaverton soils. 

Representative profile of Lihen loamy sand, 4 to 20 per- 
cent slopes, in grass, 600 feet east and 200 feet south of the 
northwest corner of sec. 11, T. 16 N., R. 56 E.: 

Ali—O to 4 inches, dark grayish-brown (10YR 4/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
moderate, medium, granular structure; soft, very fri- 
able; many fine roots; neutral; clear, wavy boundary. 

Al12—4 to 23 inches, dark grayish-brown (10YR 4/2) loamy 
sand, very dark grayish brown (10¥R 3/2) moist; 


weak, coarse, prismatie structure; soft, very friable, 
nonsticky and nonplastic; common fine and medium 
roots; mildly alkaline; clear, wavy boundary. 

C—23 to 60 inches, grayish-brown (1LOYR 5/2) loamy sand, dark 
grayish brown (10YR 4/2) moist; single grain; loose, 
dry and moist; common to few medium and fine roots; 
inildly alkaline. 


The A horizon is more than 20 inches thick and ranges from 
loamy sand to sandy loam in texture. The C horizon is loamy 
sand to loamy fine sand. 

Lihen loamy sand, 4 to 20 percent slopes (!s).—This 
soil is on old stream terraces. Included in mapping are 
areas of Tinsley, Tally, Turner, and Beaverton soils. 

Surface runoff is slow to medium. The hazard of soil 
blowing is high, but the hazard of erosion is only slight to 
moderate. 

This soil is used mainly for range. Capability unit VIe—- 
2, dryland; Sands range site. 


Lohler Series 


The Lohler series consists of deep, moderately well 
drained, nearly level soils on low terraces and flood plains 
along the streams in the county. These soils formed in 
stratified alluvium. 

In a representative profile the surface layer is grayish- 
brown silty clay loam about 10 inches thick. The under- 
lying layer is grayish-brown and light brownish-gray silty 
clay loam. 

Permeability is moderately slow, and the available water 
capacity is high. 

These soils are used for irrigated crops and for range. 
The vegetation is grasses, forbs, shrubs, and trees. 

Lohler soils are associated with Cherry, Havrelon, 
Marias, and Trembles soils. 

Representative profile of Lohler silty clay loam, in a 
cultivated field, 1,500 feet south and 1,320 feet east, of the 
northwest corner of sec. 20, T. 18 N., R. 57 E.: 

Ap—0O to 10 inches, grayish-brown (2.5Y 5/2) silty clay loam, 
dark grayish brown (2.5Y¥ 4/2) moist; moderate, fine, 
granular structure; hard, firm, sticky and plastic; 
many worm holes and casts; strongly calcareous; 
moderately alkaline; clear, smooth boundary. 

C1—10 to 89 inches, grayish-brown (2.5Y 5/2) heavy silty clay 
loain, dark grayish brown (2.5Y 4/2) moist; weak, 
thin, platy strnueture parting to weak, fine, subangular 
bloeky; hard, firm, sticky and plastic; common fine 
roots and pores; few, thin (less than 1 inch) strata of 
silt loam; strongly calcareous; moderately alkaline; 
clear, smooth boundary. 

C2—39 to 60 inches, light brownish-gray (2.5¥ 6/2) light silty 
clay loam, dark grayish brown (2.5¥ 4/2) moist; weak, 
thin, platy structure; hard, friable, slightly sticky and 
slightly plastic; strongly calcareous ; moderately alka- 
line. 

The A horizon in cultivated areas is light brownish gray to 
grayish brown and ranges from silty clay loam to silty clay in 
texture. The C horizon has an average texture of silty clay 
loam. Thin strata of fine sandy loam to silty clay are common. 

Lohler silty clay loam (Lt) —This soil is on low terraces 
and flood plains. Small areas are occasionally flooded dur- 
ing unseasonably warm winter months when ice jams form 
on the major streams of the county. Slopes range from 0 to 
2 percent. In some places the surface layer is silty clay. 
Included in mapping are small areas of Cherry, Havrelon, 
Mavias, and Trembles soils, 

Surface runoff is very slow to slow, and the hazard of 
erosion is slight. 

This soil is used for irrigated and dryfarmed crops and 
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for range. Capability unit I1Is-1, dryland; capability unit 
IIs-1, irrigated; Clayey range site. 


Marias Series 


The Marias series consists of deep, well-drained, nearly 
level to sloping soils on fans and terraces. The soils formed 
in-clayey alluvium. 

In a representative profile the surface layer is grayish- 
brown silty clay about 5 inches thick. The underlying layer 
is grayish-brown and light olive-gray silty clay. These soils 
crack deeply as they dry. 

Permeability is slow, and the available water capacity 
is high, 

These soils are used for dryfarmed and irrigated crops 
and for range. The vegetation is grasses, forbs, and shrubs. 

Marias soils are associated with Cherry, Lohler, Savage, 
and Vanda soils. 

Representative profile of Marias silty clay, 0 to 2 percent 
slopes, in a cultivated field, 700 fect east and 150 fect south 
of the northwest corner of sec, 24, T. 17 N., R. 55 E.: 

Ap—0 to 5 inches, grayish-brown (10YR 5/2) light silty clay, 
dark grayish brown (1OYR 4/2) moist; moderate, fine 
and very fine, granular structure; hard, friable, sticky 
and plastic; moderately alkaline; abrupt, smooth 
boundary. 

C1—5 to 8 inches, grayish-brown (2.5Y 5/2) silty clay, dark 
grayish brown (2.5Y 4/2) moist; moderate, medium, 
prismatic structure; hard, firm, sticky and plastic; 
common fine and medium roots and pores ; moderately 
alkaline; clear, wavy boundary. 

C2—8 to 25 inches, grayish-brown (2.5Y 5/2) silty clay, dark 
grayish brown (2.5Y 4/2) moist; weak, coarse, pris- 
matic structure parting to moderate, fine, angular 
blocky ; extremely hard, very firm, sticky and plastic; 
common, small, distinct slickensides; strongly cal- 
careous; strongly alkaline; clear, wavy boundary. 

C3ca—25 to 42 inches, grayish-brown (2.5Y 5/2) silty clay, 
dark grayish brown (2.5Y¥ 4/2) moist; moderate, 
medium, blocky structure; extremely hard, very firm, 
sticky and plastic; many, large, distinct slickensides; 
strongly calcareous ; common threads of lime; strongly 
alkaline; clear, wavy boundary. 

C4eu—42 to 60 inches, light olive-gray (5Y 6/2) light silty clay, 
olive gray (5Y 4/2) moist; massive; hard, firm, sticky 
and plastic; strongly calcareous; many threads of 
lime; very strongly alkaline. 

The A horizon is grayish brown to light brownish gray. The 

C horizon is light gray or light olive gray to grayish brown. 

Silty clay is the dominant texture, but strata of silty clay 

loam and silt loam are below a depth of 40 inches in some pro- 


files. Seams of gypsum are below a depth of 25 inches in some 
places. 


Marias silty clay, 0 to 2 percent slopes (Ma}—This 
soil is on fans and terraces. It has the profile described as 
representative for the series. Included in mapping are 
small areas of Cherry, Lohler, Savage, and Vanda soils. 

Surface runoff is slow, and the hazard of erosion is slight. 

This soil is used for dryfarmed and irrigated crops and 
for range. Capability unit IIIs-1, dryland ; capability unit 
Ts-1, irrigated; Clayey range site. ; 

Marias silty clay, 2 to 4 percent slopes (Mb).—This 
soil is on fans and terraces. Included in mapping are spots 
and areas of Cherry, Savage, and Vanda soils. 

Surface runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for dryfarmed and irrigated crops and 
for range. Capability unit [IIe-4, dryland; capability unit 
ITe-2, irrigated ; Clayey range site. 


Marias silty clay, 4 to 8 percent slopes (Mc).—This 
soil is on alluvial fans. Included in mapping are small 
aveas of Cherry and Vanda soils. 

Surface runoff is medium to rapid, and the hazard of 
erosion is high. 

This soil is used for diryfarmed crops and for range. 
Capability unit [[Te-5, dryland; Clayey range site. 


Norbert Series 


The Norbert series consists of shallow, well-drained, 
rolling to very steep soils on broken and dissected uplands 
and sedimentary plains. These soils formed in material 
weathered from clay shale. 

In a representative profile the surface layer is grayish- 
brown clay about 2 inches thick. It is underlain by gray- 
ish-brown clay about 11 inches thick. The substratum 
grades to gray clay shale and fractured clay shale at a 
depth of about 13 inches. 

Permeability is slow, and the available water capacity 
is low. 

These soils are used for range. The vegetation consists 
of grasses, forbs, shrubs, juniper, and scrub pine trees. 

Norbert soils are associated with Dimyaw, Marias, and 
Vanda soils. 

Representative profile of Norbert clay, 8 to 65 percent 
slopes, in grass, 850 feet east and 400 feet south of the 
north quarter corner of sec. 7, T.13 N., R. 56 E.: 

A1—O0 to 2 inches, grayish-brown (2.5¥ 5/2) clay, dark gray- 
ish brown (2.5Y 4/2) moist; strong, fine and me- 
dium, granular structure; very hard, firm, very sticky 
and very plastic; moderately alkaline; clear, wavy 
boundary. 

C1—2 to 18 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; weak, coarse, 
blocky structure; extremely hard, very firm, very 
sticky and very plastic; common fine and very fine 
roots and pores; few fine gypsum crystals ; moderately 
alkaline; clear, wavy boundary. 

C2—13 to 25 inches, gray (25¥ 5/1) clay shale, very dark 
gray (2.5¥ 3/1) moist; few fine roots along fractures 
and between plates; few gypsum crystals; gradual, 
wavy boundary. 

C3—25 to 60 inches, gray (2.5¥ 5/1), fractured clay shale; 
few seams of gypsum crystals between plates and in 
fractures. 


The A horizon ranges from silty clay to clay in texture. 
Shaly clay or fractured, platy shale is at a depth of 10 to 20 
inches. The A and Cl horizons are more than 50 percent clay. 

Norbert clay, 8 to 65 percent slopes (No).—This is a 
rolling to very steep soil on broken and dissected uplands. 
A typical area has common outcrops of clay shale. In- 
cluded in mapping are areas that are steeper than 65 
percent. Also included are areas of Dimyaw, Marias, and 
Vanda. soils. ‘ 

Surface runoff is rapid to very vapid, and the hazard of 
erosion is high. 

This soil is used for range. Capability unit VIe-3, dry- 
land; Shallow Clay range site. 


Regent Series 


The Regent series consists of moderately deep, well- 
drained, nearly level to sloping or rolling soils on sedimen- 
tary plains. These soils formed in material weathered from 
sedimentary beds of silty clay loam and silty clay. ; 

In a representative profile the surface layer is grayish- 
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brown silty clay loam about 3 inches thick. The subsoil is 
grayish-brown and light brownish-gray silty clay about 
90 inches thick. The substratum consists of calcareous, 
brown silty clay, about 14 inches thick, underlain by very 
dark brown soft clay shale at a depth of about 37 inches. — 

Permeability is slow, and the available water capacity 
is moderate. 

These soils are used for crops and for range. The vegeta- 
tion is grasses, forbs, and shrubs. 

Regent soils are associated with Dast, Dimyaw, Lam- 
bert, Norbert, and Shambo soils. 

Representative profile of Regent silty clay loam, 1 to 4 
percent slopes, in grass, 1,600 feet west and 1,300 feet south 
of the northeast corner of sec. 23, T.16 N., R. 57 E.: 


A1—O0 to 3 inches, grayish-brown (10¥R 5/2) silty clay loam, 
very dark grayish brown (10YR 8/2) moist; mod- 
erate, fine, granular structure; slightly hard, friable, 
sticky and plastic; many roots, moderately alkaline; 
glear, wavy boundary. 

B2t—3 to 12 inches, grayish-brown (10YR 5/2) silty clay, very 
dark grayish brown (10YR 3/2) moist; strong, me- 
dium, prismatic structure; hard, friable, sticky and 
plastic; common fine and medium roots; clay films 
on some ped faces; moderately alkaline; gradual, 
wavy boundary. 

B8ea—12 to 28 inches, light brownish-gray (2.5Y 6/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; moderate, 
medium, prismatic structure; very hard, soft, sticky 
and plastic; common fine roots; strongly calcareous ; 
distinct nodules of lime; moderately alkaline; diffuse, 
smooth boundary. 

Clca—23 to 37 inches, brown (10YR 5/3) silty clay, dark 
brown (10YR 4/8) moist; massive; hard, friable, 
sticky and plastic; few roots; few fine coal chips in 
lower part; strongly calcareous ; moderately alkaline ; 
diffuse, smooth boundary. 

IIC2—37 to 60 inches, very dark-brown (10YR 2/2) soft shale 
that has the texture of silty clay, very dark brown 
(10YR 2/2) moist; massive; sticky and slightly plas- 
tic; few roots along bedding planes; strongly calcare- 
ous; lime coatings along bedding planes; moderately 
alkaline. 


The A horizon ranges from silty clay loam to silty clay in 
texture. The B2t horizon is dark grayish brown to grayish 
brown and ranges from silty clay to heavy silty clay loam. The 
lower part of the C horizon is silty clay and silty clay loam, 
and in some places there are lignite beds below a depth of 40 
inches. Depth to soft shale ranges from 20 to 40 inches, 


Regent silty clay loam, 1 to 4 percent slopes (Rc).— 
This soil is on sedimentary plains. It has the profile de- 
scribed as representative of the series. Included in map- 
ping are small areas of Dimyaw and Lambert soils and 
Regent silty clay. 

Surface runoff is slow to medium, and the hazard of ero- 
sion is slight. 

This soil is used for dryfarmed crops and for range. 
Capability unit IIe, dryland; Clayey range site. 

Regent silty clay loam, 4 to 8 percent slopes (Rd).— 
This soil is on sedimentary plains. Included in mapping 
are small areas of Dimyaw, Lambert, and Shambo soils 
and of Regent silty clay. 

Surface runoff is medium to rapid, and the hazard of 
erosion 1s moderate. 

This soil is used for range and for dryfarmed crops. 
Capability unit I1Te-5, dryland; Clayey range site. 

Regent-Dimyaw complex, 4 to 8 percent slopes (Re).— 
The soils in this complex are on sedimentary plains. Re- 


gent soils make up 50 to 60 percent of this complex, and 
Dimyaw soils, 30 to 40 percent. Included in mapping are 
small areas of Dast, Lambert, and Shambo soils. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to high. , 

This complex is used for range and for dryfarmed 
crops. Capability unit ITIe—-5, dryland; Clayey range site. 

Regent-Dimyaw complex, 8 to 15 percent slopes (Rg).— 
In this complex are rolling soils on sedimentary plains. 
Regent and Dimyaw soils each make up about equal parts 
of the complex. Included in mapping are small areas of 
Absher, Dast, Lambert, and Norbert soils. 

Surface runoff is rapid to very rapid, and the hazard of 
erosion is high. 

This complex is used for dryfarmed crops and for range. 
Capability unit [Ve-1, dryland; Clayey range site. 


Ringling Series 


The Ringling series consists of deep, well-drained, hilly 
to very steep soils on ridges of the sedimentary plains. 
These soils formed in material weathered from reddish- 
brown shale. 

In a representative profile the surface layer is brown 
gravelly loam about 11 inches thick. It is underlain by 
fractured, light reddish-brown shale. Content of angular, 
gravel-size fragments increases with depth. 

Permeability is moderate, and the available water ca- 
pacity is low. 

These soils are used mainly for range, but in small areas 
where they are associated with deeper soils, they are used 
for crops. The vegetation is grasses, forbs, and shrubs. 

Ringling soils are associated with Cherry, Dimyaw, 
Lambert, and Shambo soils. 

Representative profile of Ringling gravelly loam in an 
area of Lambert-Ringling complex, 15 to 65 percent slopes, 
in grass, 100 feet southwest of the northeast. corner of sec. 
36, T. 20 N., R. 53 E.: 

A11—O to 6 inches, brown (7.5YR 4/2) gravelly loam, dark 
brown (7.5YR 3/2) moist; moderate, very fine, granu- 


lar structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many fine and medium 


‘roots; 20 percent hard angular shale fragments; 
weakly calcareous; moderately alkaline; clear 
boundary. 


A12—6 to 11 inches, brown (7.5YR 4/2) gravelly loam, dark 
brown (7.5YR 3/2) moist; moderate, fine, granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; many fine and medium roots; 35 per- 
cent hard angular shale fragments; weakly calcare- 
ous; moderately alkaline; gradual boundary. 

I{C—11 to 60 inches, light reddish-brown (2.5YR 6/4) mass 
of cobblestones and gravel and less than 5 percent 
fine earth that has the texture of loam, reddish brown 
(2.5YR 4/4) moist; common to few roots in cracks; 
few to many, medium to coarse, open pores; weakly 
calcareous ; lime coatings on lower side of some frag- 
ments ; moderately alkaline, 


The A horizon ranges from brown to reddish brown in 
color and from gravelly silty clay loam to gravelly loam in 
texture. Content of angular rock fragments increases from 
about 15 percent at the surface to 100 percent in the lower part 
of the profile. Depth to cobblestones and the gravelly IIC 
horizon ranges from 10 to 20 inches. The IIC horizon is light 
reddish brown, brown, reddish yellow, and red. 

These soils are mapped only in a complex with Lambert 
soils. 
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Riverwash 


Riverwash (Rw) consists of nearly level areas on flood 
plains along the rivers and in dry stream channels. These 
areas are subject to annual flooding. A typical area-con- 
sists of barren or nearly barren bars of gravel and sand. 
Some of these areas have been partly stabilized by willows 
and other brushy vegetation. 

Riverwash is used for wildlife habitat. It is also a source 
of sand and gravel for roadbuilding. Capability unit 
VITIw-1, dryland; not in a range site. 


Saline Land 


Saline land (Sa) consists of nearly level areas of poorly 
drained, stratified, loamy soil material that contains such 
large quantities of soluble salts and alkali that only the 
most salt-tolerant native plants can grow. Most areas have 
crusts of white salt on the surface and many seams of salt 
crystals throughout. The material ranges from sandy loam 
to clay in texture, but it is dominantly loam or clay loam. 
Most areas have a water table at or within a few inches of 
the surface during most of the growing season in most 
years. Capability unit VIw-2, dryland; Saline Lowland 
range site. 


Savage Series 


The Savage series consists of deep, well-drained, level to 
gently sloping soils on alluvial fans and terraces al ong the 
Yellowstone River. These soils formed in alluvium. 

Tn a representative profile the surface layer ig dark 
grayish-brown silty clay loam about 4 inches thick. The 
subsoil is dark grayish-brown and grayish-brown silty clay 
and silty clay loam about 16 inches thick. The substratum 
is light brownish-gray and grayish-brown silty clay loam. 

Permeability is moderately slow, and the available water 
capacity is high. 

These soils are used mainly for dryfarmed and irrigated 
crops, but small areas are used for range. The vegetation 
is grasses, forbs, and shrubs. 

avage soils are associated with Cherry, Marias, and 
Farnuf soils, 

Representative profile of Savage silty clay loam, 0 to 
2 percent slopes, in a cultivated field, 75 feet’ south and 
ae ae east of the northeast corner of sec. 1, T. 16 N., 

. 55 E.: 


Ap—0 to 4 inches, dark grayish-brown (2.5YR 4/2) silty 
clay loam, very dark grayish brown (2.5Y 3/2) 
moist; moderate, fine, granular structure; slightly 
hard, friable, sticky and plastic; common fine roots; 
mildly alkaline; abrupt, smooth boundary. 

B2t—4 to 13 inches, dark grayish-brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
strong, coarse, prismatic structure parting to strong, 
medium, angular blocky; extremely hard, friable, 
sticky and plastic; common fine roots; clay films on 
some ped faces; mildly alkaline; clear, smooth 
boundary. 

B8ca—13 to 20 inches, grayish-brown (10¥R 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist; mod- 
erate, medium, prismatic structure parting to mod- 
erate, medium, blocky; hard, friable, sticky and plas- 
tic; few roots; moderately calcareous; moderately 
alkaline ; gradual, wavy boundary. 

C1ca—20 to 34 inches, light brownish-gray (10YR 6/2) silty 
clay loam, grayish brown (10YR 5/2) moist; weak, 
coarse, blocky structure; hard, friable, sticky and 


slightly plastic; few roots; strongly caleareous; many, 
fine, soft, masses of ime; moderately alkaline; grad- 
ual, smooth boundary. 

C2—34 to 60 inches, grayish-brown (10YR 5/2) silty clay loam, 
dark grayish brown (10YR 4/2) moist; massive; hard, 
friable, sticky and plastic; few roots; strongly cal- 
careous ; moderately alkaline. 

In cultivated areas the A horizon ranges from silty clay 
loam to silty clay in texture. The C horizon ranges from silty 
clay loam to silty clay. 

Savage silty clay loam, 0 to 2 percent slopes (Sc}.— 
This soil is on fans and terraces. It has the profile described 
as representative for the series. Included in mapping are 
small areas of Cherry, Farnuf, and Marias soils, 

Surface runoff is very slow to slow, and the hazard of 
erosion is slight. 

This soil is used for irrigated and dryfarmed crops. 
Capability unit IIIc-1, dryland; Silty range site. 

Savage silty clay loam, 2 to 4 percent slopes (Sd).— 
This soil is on fans and terraces. Included in mapping are 
sinal] areas of Cherry and Marias soils. 

Surface runoff is slow to medinm, and the hazard of 
erosion is slight to moderate. 

This soil is used for dryfarmed and irrigated crops and 
for range. Capability unit T[Ie-1, dryland; Silty range 
site. 


Shambo Series 


The Shambo series consists of deep, well-drained, nearly 
level to sloping and undulating to rolling soils on terrace 
side slopes, swales, fans, and terraces throughout the 
county. These soils formed in alluvium and material 
weathered from sedimentary beds. 

In a representative profile the surface layer is dark 
grayish-brown loam about 5 inches thick. The upper part 
of the subsoil is dark grayish-brown loam about 9 inches 
thick, and the lower part 1s brown, calcareous loam about 
11 inches thick. The substratum is pale-brown loam. 

Permeability is noderate, and the available water capac- 
ity is high. 

These soils are used for dryfarmed and irrigated crops 
and for range. The vegetation is grasses, forbs, and shrubs. 

Shambo soils are associated with Cherry, Farnuf, Lam- 
bert, and Tally soils. 

Representative profile of Shambo loam, 0 to 2 percent 
slopes, in a cultivated field, 50 feet north and 1,250 feet 
west of the southeast corner of sec. 29, T. 19 N., R. 58 E.: 


Ap—6O to 5 inches, dark grayish-brown (10YR 4/2) loam, very 
dark grayish brown (10YR 8/2) moist ; moderate, fine, 
granular structure; slightly hard, very friable, slightly 
sticky and nonplastic; mildly alkaline; clear, smooth 
boundary. 

B2—5 to 14 inches, dark grayish-brown (10YR 4/2) loam, very 
dark grayish brown (10Y¥R 3/2) moist; moderate, me- 
dium, prismatic structure; slightly hard, very friable, 
slightly sticky and nonplistic; common fine and me- 
dium roots and pores; mildly alkaline; clear, wavy 
boundary, 

B3ca—l14 to 25 inches, brown (10¥R 5/3) loam, dark brown 
(10YR 4/3) moist; weak, medium, prismatic struc- 
ture; hard, very friable, slightly sticky and nonplastic ; 
common fine roots and pores ; strongly caleareous ; few 
fine threads of lime; moderately alkaline; clear, 
smooth boundary. 

C—25 to 60 inches, pale-brown (10YR 6/3) loam, dark brown 
(10YR 4/3) moist; massive; hard, friable, slightly 
sticky. and nonplastic; strongly calcareous; few fine 
threads of lime ; moderately alkaline. 
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The A and B horizons are loam to silt loam. The © horizon 
is material weathered from sedimentary beds of loam or silt 
loam to clay loam. The beds begin at a depth of 25 to 60 inches. 


Shambo loam, 0 to 2 percent slopes (Se}.—This soil is 
on fans and terraces. It has the profile described as repre- 
sentative for the series. Included in mapping are small 
areas of Cherry, Farmuf, and Turner soils. 

Surface runoff is slow, and the hazard of erosion is 
slight. 

This soil is used for dryfarmed crops and for range. 
Capability unit TITc-1, dryland; Silty range site. 

Shambo loam, 2 to 4 percent slopes (Sf).—This soil is 
on fans and terraces on sedimentary plains. Included in 
mapping are small areas of Cherry, Lambert, and Farnuf 
soils. 

Surface runoff is slow to medium, and the hazard of 
erosion is slight to moderate. 

This soil is used for dryfarmed crops and for range. 
Capability unit TTTe-1, dryland; Silty range site. 

Shambo loam, 4 to 8 percent slopes (Sg).—This soil is 
on side slopes of hills and ridges of the sedimentary plains. 


ote sats 


Included in mapping are areas of Lambert and Cherry 
sous. 


Surface runoff is medium, and the hazard of erosion is 
moderate. 


This soil is used for dryfarmed crops and for range. 
Capability unit ITTe-2, dryland; Silty range site. 

Shambo-Lambert complex, 4 to 8 percent slopes (Sh}.— 
This complex consists of undulating soils on sedimentary 
plains. Shambo soils make up 50 to 70 percent of this com- 
plex, and Lambert. soils 25 to 45 percent. Shambo soils are 
on side slopes and fans, and Lambert soils are on the crests 
of ridges (fig. 4). Included in mapping are areas of Dast, 
Farnuf, and Tally soils. 

Surface runoff is medium, and the hazard of erosion is 
moderate. 

This complex is used for dryfarmed crops and for range. 
Capability unit [ITe-2, dryland; Silty range site. 

Shambo-Lambert complex, 8 to 15 percent slopes 
(Sm].—In this complex are rolling soils on sedimentary 
plains. Shambo soils make up 50 to 70 percent of this 


Figure 4.—Typical field of dryfarmed crops in an area of Shambo-Lambert complex, 4 to 8 percent slopes. 
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complex, and Lambert soils 25 to 45 percent. In a typical 
area, Shambo soils are on the side slopes and Lambert soils 
are on the crests of hills and ridges. Included in mapping 
are areas of Dast, Regent, and Tally soils. 

Surface runoff is rapid, and the hazard of erosion is 
moderate to high. 

This complex is used for range and for dryfarmed crops. 
Capability unit IVe-1, dryland; Silty range site. 


Tally Series 


The Tally series consists of deep, well-drained, nearly 
level to moderately steep soils on hills, ridges, and side 
slopes of the uplands. These soils formed in material 
weathered from sandy sedimentary beds and alluvium. 

In a representative profile the surface layer is dark 
grayish-brown fine sandy loam about 7 inches thick. The 
subsoil is dark grayish brown fine sandy loam about 9 
inches thick. The substratum is grayish-brown fine sandy 
loam. 

Permeability is moderately rapid, and the available 
water capacity 1s high. 

These soils are used for dryfarmed crops and for range. 
The vegetation is dominantly grasses and shrubs. 

Tally soils are associated with Blanchard, Dast, Farnuf, 
and Shambo soils. 

Representative profile of Tally fine sandy loam, 8 to 15 
percent slopes, in grass, 1,720 feet, west and 5 feet south of 
the northeast corner of sec. 35,T. 16 N., RB. 57 E.: 

A1—0 to 7 inches, dark grayish-brown (10¥R 4/2) fine sandy 
loam, very dark grayish brown (10Y¥R 38/2) moist; 
moderate, fine, granular structure; slightly hard, fri- 
able, slightly sticky and nonplastic; many fine and 
medium roots; neutral; clear, wavy boundary. 

B2—7 to 16 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate, medium, prismatic structure; slightly hard, 
friable, slightly sticky and nonplastic; common fine 
and medium roots and pores; neutral; gradual, smooth 
boundary. 

C—16 to 60 inches +, grayish-brown (10YR 5/2) fine sandy 
loam, dark grayish brown (10YR 4/2) moist; weak, 
medium, prismatic structure; soft, very friable, non- 
sticky and nonplastic; common medium roots to a 


depth of 42 inches, few roots below this depth; mildly 
alkaline. 


The A horizon is fine sandy loam to sandy loam. The B 
horizon is brown to dark grayish brown and ranges from fine 
sandy loam to sandy loam. In most places the C horizon ranges 
from light brownish gray to grayish brown and is fine sandy 
loam to sandy loam, but in places it is loamy fine sand at a 
depth of more than 80 inches. Some profiles have silt loam 
sedimentary beds or clay loam glacial till at a depth of 40 to 
60 inches. Some profiles have 2 calcareous and moderately 
alkaline C horizon, 


Tally fine sandy loam, 0 to 4 percent slopes (Ta|.— 
This soil is in swales of the sedimentary plains. In some 
cultivated areas, soil blowing has built up ridges along 
the leeward edge of the fallow strips. Included in mapping 
ara small areas of Shambo and Turner soils. 

Surface runoff is slow. The hazard of water erosion is 
moderate, and the hazard of soil blowing is moderate to 
high. 

This soil is used for dryfarmed crops and for range. 
Capability unit ITIe-3, dryland; Sandy range site. 

Tally fine sandy loam, 4 to 8 percent slopes (Tb).— 
This soil is on sedimentary plains. In some cultivated areas 
soil blowing has built up low ridges along the leeward 


edges of fallow strips. Included in mapping are small areas 
of Dast, Farnuf, and Shambo soils. 

Surface runoff is slow to medium, and the hazard of 
erosion is moderate to high, 

This soil is used for dryfarmed crops and for range. 
Capability unit IITe-3, dryland; Sandy range site. 

Tally fine sandy loam, 8 to 15 percent slopes (Tc).— 
This soil is on hills and ridges of the sedimentary plains. 
A typical area has a few outcrops of hard sandstone. This 
soil has the profile described as representative of the series. 
Included in mapping are small areas of Blanchard, Dast, 
Lambert, Farnuf, and Shambo soils. 

Surface runoff is medium to rapid, and the hazard of 
erosion is high. 

This soil is used mainly for range, but a few areas are 
used for dryfarmed crops. Capability unit IVe-2, dry- 
land; Sandy range site. 


Terrace Escarpments 


Terrace escarpments (Te) consist of the steep to very 
steep fronts of low terraces. They are composed mainly of 
gravelly and very gravelly loam material that has little or 
no horizon development. Some areas are severely eroded 
and contain little or no gravel. Slopes range from 15 per- 
cent to nearly vertical. Mapped areas range from 150 to 
600 feet in width. 

Surface runoff is rapid to very rapid, and the hazard 
of erosion is very high. : 

This mapping unit is used for range. The vegetation is 
mainly grasses. Capability unit VIe-8, dryland; Thin 
Hilly range site. ; 


Tinsley Series 


The Tinsley series consists of deep, excessively drained, 
steep to very steep soils on the side slopes of high terraces 
in upland areas. These soils formed in gravelly and sandy 
material. 

In a representative profile the surface layer is dark 
grayish-brown gravelly sandy loam about 4 inches thick. 
It is underlain by pale-brown very gravelly sand. 

Permeability is very rapid, and the available water ca- 
pacity is very low. 

These soils are used for range. They are also used as a 
source of sand and gravel. The vegetation is mainly 
drought-resistant grasses, 

Tinsley soils are associated with Beaverton, Farnuf, 
Lambert, Lihen, and Turner soils. 

Representative profile of Tinsley gravelly sandy loam, 
in an area of Tinsley soils, 15 to 65 percent slopes, in grass, 
1,100 feet south and 600 feet west of the northeast corner 
of sec. 11, T.16N., R. 56 E.: 


Al—0 to 4 inches, dark grayish-brown (10YR 4/2) gravelly 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; strong, fine, granular structure; soft, very 
friable, nonsticky and nonplastic; many fine and very 
fine roots; 15 percent gravel; mildly alkaline; clear 
boundary. 

C—4 to 60 inches, pale-brown (10YR 6/3) very gravelly sand, 
brown (10YR 5/3) moist; single grain; loose, dry and 
moist; few fine and very fine roots ; 60 percent gravel ; 
weakly effervescent; thin lime crusts on undersides 
of some pebbles ; moderately alkaline. 


The A horizon ranges from light brownish gray to dark 
grayish brown in color and from gravelly sandy loam to 
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gravelly loamy sand in texture. The © horizon is gravelly to 
very gravelly sand. Gravel content ranges from 35 to 60 per- 
cent. The entire profile is calcareous in some places. 

Tinsley-Lambert complex, 15 to 65 percent slopes 
{Tg)—The soils of this complex are on the edges and side 
slopes of terraces on the uplands. In a typical area, Tins- 
ley soils are on the upper side slopes and rounded edges 
of the terraces and Lambert soils are on the lower side 
slopes and foot siopes. Tinsley soils make up 50 to 70 per- 
cent of this complex, and Lambert soils 25 to 45 percent. 
The Lambert soils have a profile similar to the one de- 
scribed as representative for the series, except that they 
have a surface layer of gravelly loam, 2 to 4 inches thick. 
Included in mapping are small areas of Beaverton, Lihen, 
and Turner soils. 

Surface runoff is slow to very slow on Tinsley soils and 
rapid on Lambert soils. The hazard of erosion, mainly soil 
blowing, is very high on these soils. 

This complex is used for range. Capability unit VIIs-1, 
dryland; Tinsley soils in Gravel range site; Lambert soils 
in Thin Hilly range site. 

Tinsley soils, 15 to 65 percent slopes (Tm).—This map- 
ping unit consists of Tinsley gravelly sandy loam and 
Tinsley gravelly loamy sand. Individual areas may be all 
Tinsley gravelly sandy loam, all Tinsley gravelly loamy 
sand, or some of both soils. Tinsley gravelly sandy loam 
has the profile described as representative for the series. 
Tinsley gravelly loamy sand has a profile similar to the 
one described as representative of the series, except for 
the texture of the upper 8 to 6 inches. Included in mapping 
are small areas of Beaverton, Lambert, Lihen, Farnuf, 
and Turner soils. 

Surface runoff is slow to very slow, and the hazard of 
soil blowing is very high. 

These soils are used for range. The vegetation is erasses 
and forbs. Capability unit VIIs-1, dryland; Gravel range 
site. 


Trembles Series 


The Trembles series consists of deep, well-drained, near- 
ly level to gently sloping soils on low terraces and flood 
plains along the streams of the county. These soils formed 
in stratified alluvium, 

In a representative profile the surface layer is grayish- 
brown fine sandy loam about 8 inches thick. This is under- 
lain by light brownish-gray fine sandy loam. The profile is 
calcareous throughout. 

Permeability is moderately rapid, and the available 
water capacity is high. 

These soils are used for irrigated crops and for range. 
The vegetation is grasses, forbs, shrubs, and trees. 

Trembles soils are associated with Banks, Cherry, 
Havrelon, and Lohler soils. 

Representative profile of Trembles fine sandy loam, in a 
cultivated field, 500 feet west and 500 feet north of the 
southeast corner of sec. 18, T. 18 N., B. 57 E.: , 


Ap—0 to 8 inches, grayish-brown (10YR 5/2) fine sandy loam, 
dark grayish brown (10YR 4/2) moist; weak, fine, 
granular structure; soft, very friable, nonsticky and 
nonplastic ; caleareous; moderately alkaline; abrupt, 
smooth boundary. 

C1—8 to 20 inches, light brownish-gray (10YR 6/2) fine sandy 
loam, dark grayish brown (10YR 4/2) moist; weak, 
medium, prismatie structure; soft, very friable, non- 


sticky and nonplastic; calcareous; moderately alka- 
line; clear, smooth boundary. 

C2—20 to 60 inches, light brownish-gray (10YR 6/2) fine sandy 
loam, dark grayish brown (10YR 4/2) moist; massive; 
soft, very friable, nonsticky and nonplastic; calcare- 
ous ; moderately alkaline. 


The A horizon is light brownish gray to grayish brown and 
ranges from loam to fine sandy loam in texture. The C horizon 
has an average texture of fine sandy loam. It commonly has 
thin strata ranging from clay loam to loamy sand. 

Trembles fine sandy loam {Tn).—This nearly level to 
gently sloping soil is on low terraces and flood plains. In 
places it 1s subject to occasional nondetrimental flooding 
when ice jams form during unseasonably warm winter 
months. It has the profile described as representative for 
the series. Slopes are dominantly less than 2 percent, but. - 
they range from 0 to 4 percent. Included in mapping are 
small areas of Banks, Havrelon, Cherry, and Lohler soils. 

Surface runoff is very slow to slow. The hazard of water 
erosion is only moderate, but the hazard of soil blowing is 
high. 

This soil is used for dryfarmed and irrigated crops and 
for range. Capability unit IIIe-8, dryland; capability unit 
IIe-2, irrigated ; Sandy range site. 

Trembles loam (To)}.—This soil is on terraces and flood 
plains. Small areas are occasionally flooded during un- 
seasonably warm winter months when ice jams form on the 
major streams of the county. Slopes range from 0 to 2 per- 
cent. The profile is similar to the one described as repre- 
sentative of the series, except that the surface layer is 
loam about 4 to 8 inches thick and, in places, is silty clay 
loam. 

Included with this soil in mapping are small areas of 
Havrelon, Lohler, and Cherry soils. Also included are 
small areas of Trembies fine sandy loam. 

Surface runoff is slow, and the hazard of erosion is 
slight. 

This soil is used for dryfarmed and irrigated crops and 
for range. Capability unit I[Ic-1, dryland; capability unit 
IIc-1, irrigated ; Silty range site. 


Turner Series 


The Turner series consists of deep, well-drained, nearly 
level to sloping or gently undulating to undulating soils 
on terraces. These soils formed in old alluvium underlain 
by sand and gravel at a depth of 20 to 40 inches. 

In a representative profile the surface layer is dark 
grayish-brown loam about 5 inches thick. The subsoil is 
grayish-brown clay loam about 15 inches thick. The upper 
part of the substratum is calcareous, hght-gray clay loam 
about 8 inches thick. The lower part is grayish-brown, 
stratified sand and gravel. 

Permeability and the available water capacity are 
moderate. 

These soils are used for dryfarmed and irrigated crops 
and for range. The vegetation is grasses, forbs, and shrubs. 

Turner soils are associated with Beaverton, Farnuf, 
Shambo, and Tinsley soils. 

Representative profile of Turner loam, 0 to 2 percent 
slopes, in a cultivated field, 800 feet west and 50 feet south 
of the northeast corner of sec. 2, T. 16 N., R. 56 E.: 

Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) loam, very 
dark grayish brown (10YR 8/2) moist; moderate, fine, 


granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; many fine and medium 
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roots and pores; mildly alkaline; abrupt, smooth 
boundary. 

B2t—5 to 16 inches, grayish-brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; moderate, 
medium, prismatic structure parting to moderate, fine, 
subangular bloeky; slightly hard, friable, slightly 
sticky and slightly plastic; common fine and medium 
roots and pores; common thin clay films; mildly alka- 
line; clear, wavy boundary. 

B3ca—i6 to 20 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; moderate, 
medium, prismatic structure; hard, friable, slightly 
sticky and slightly plastic; common fine roots and 
pores; few thin clay films; strongly calcareous ; few 
threads of lime; moderately alkaline; clear, wavy 
boundary. 

Clca—20 to 28 inches, light-gray (1OYR 7/2) clay loam, grayish 
brown (10¥R 5/2) moist; weak, medium, prismatic 
structure; hard, friable, slightly sticky and slightly 
plastic; few fine roots and pores; 5 percent gravel; 
strongly calcareous; many threads of lime; moder- 
ately alkaline; abrupt, smooth boundary. 

IIC2—28 to 60 inches +, grayish-brown (10YR 5/2) stratified 
sand and gravel, dark grayish brown (10YR 4/2) 
moist; single grain; loose, dry and moist; strongly 
calcareous ; moderately alkaline. 

In cultivated areas the A horizon ranges from fine sandy 
loam to clay loam. The B horizon ranges from dark grayish 
brown or brown to grayish brown and from sandy clay loam 
to clay loam. The B38 horizon is caleareous in most places. The 
C horizon, if present, is calcareous clay loam to sandy clay 
loam. Depth to the IIC horizon of sand and gravel is 20 to 40 
inches. 


Turner fine sandy loam, 1 to 4 percent slopes [Tr).— 
This soil is on terraces on uplands. It has a profile similar 
to the one described as representative of the series, but it 
has a surface layer of fine sandy loam. Included in map- 
ping are areas of Turner loam and Beaverton and ‘Tinsley 
soils. 

Surface runoff is slow. The hazard of water erosion is 
only moderate, but the hazard of soil blowing is high. 

This soil is used for dryfarmed crops and for range. 
Capability unit ITTe-3, dryland; Sandy range site. 

Turner loam, 0 to 2 percent slopes (Ts).—This soil is on 
stream terraces. It has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are small areas of 
Beaverton, Farnuf, Shambo, and Tinsley soils, Also in- 
cluded are small areas of Turner fine sandy loam. 

Surface runoff is slow, and the hazard of erosion is 
slight. 

This soil is used for dryfarmed crops and for range. 
Capability unit ITIc-1, dryland; capability unit IIs-2, 
irrigated ; Silty range site. 

Turner loam, 2 to 4 percent slopes (Ti).—This soil is on 
stream terraces. Included in mapping are small areas of 
Beaverton, Farnuf, and Tinsley soils. 

Surface runoff is medium, and the hazard of erosion is 
slight to moderate. 

This soil is used for dryfarmed and irrigated crops and 
for range. Capability unit IITe-1, dryland; capability unit 
Ile-3, irrigated ; Silty range site. 

Turner loam, 4 to 8 percent slopes {Tu).—This soil is 
on stream terraces. Included in mapping are small areas 
of Beaverton and Tinsley soils. 

Surface runoff is medium, and the hazard of erosion is 
moderate, : 

This soil is used for range and for dryfarmed crops. 
Capability unit I1Te-2, dryland; Silty range site, 

Turner-Beaverton loams, 0 to 2 percent slopes (Tv).— 


The soils of this complex are on terraces. The Turner soil 
makes up 50 to 70 percent of this complex, and the Beaver- 
ton soil 20 to 40 percent. The Beaverton soil has the profile 
described as representative for the Beaveiton series. In- 
cluded in mapping are small areas of Farnuf and Shambo 
soils and of Turner fine sandy loam. 

Surface runoff is slow, and the hazard of erosion is 
slight. 

These soils are used for dryfarmed and irrigated crops 
and for range. Capability unit IVs-1, dryland; capability 
unit IVs-l, irrigated; Turner soil in Silty range site; 
Beaverton soil in Shallow to Gravel range site. 

Turner-Beaverton loams, 2 to 4 percent slopes (Tw).— 
The soils of this complex are gently undulating and are on 
terraces. The Turner soil makes up 45 to 70 percent of this 
complex, and the Beaverton soil 25 to 50 percent. Included 
in mapping are small areas of Farnuf, Shambo, and 
Tinsley soils. 

Surface runoff is slow to medium, and the hazard of 
erosion is slight to moderate. 

These soils are used for dryfarmed and irrigated crops 
and for range. Capability unit IVs-1, dryland; capability 
unit IVe-2, irrigated; Turner soil in Silty range site; 
Beaverton soil in Shallow to Gravel range site. 

Turner-Beaverton loams, 4 to 8 percent slopes (Ty}.— 
The soils of this complex are undulating and are on ter- 
races. Turner and Beaverton soils each make up about 45 
percent of the complex. Included in mapping are small 
areas of Lihen, Farnuf, and Tinsley soils. 

Surface runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. 

These soils are used for dryfarmed crops and for range. 
Capability unit TVe-3, dryland; Turner soil in Silty range 
site; Beaverton soil in Shallow to Gravel range site. 


Vanda Series 


The Vanda series consists of deep, well-drained, nearly 
level to sloping soils on fans and terraces. These soils 
formed in clayey alluvium. —_ 

In a representative profile the surface layer is light-gray 
silty clay loam about 1 inch thick. The underlying layers 
are dense, olive-gray and grayish-brown clay and silty 
clay loam. 

Permeability is very slow, and the available water capac- 
ity is moderate. ; 

These soils are used mainly for range. The vegetation is 
alkali-tolerant grasses, forbs, and shrubs. 

Vanda soils are associated with Absher, Marias, Norbert, 
and Savage soils. 

Representative profile of Vanda clay, 0 to 8 percent 
slopes, in grass, 1,050 feet north and 1,050 feet east of the 
west quarter corner of sec. 2, T.14.N., R.55 E.: 

A1—O to 1 inch, light olive-gray (5Y 6/2) silty clay loam, olive 
gray (5¥ 4/2) moist; massive; very hard, friable, 
slightly sticky and plastic; few fine and very fine roots 
and tubular pores; many fine to medium vesicular 
pores ; moderately alkaline; abrupt, smooth boundary. 

C1—1 to 8 inches, olive-gray (5Y 5/2) clay, olive gray (5Y 4/2) 
moist; weak, fine, blocky structure; extremely hard, 
very firm, very sticky and plastic; few fine and very 

* fine roots and pores; moderately alkaline; gradual, 
smooth boundary. 

C2—8 to 28 inches, olive-gray (5Y 5/2) clay, olive gray (5Y 
4/2) moist; weak, fine, blocky structure: extremely 
hard, very firm, very sticky and plastic; few fine and 
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very fine roots and pores; weakly calcareous ; few fine 
threads of gypsum and lime; strongly alkaline; clear, 
smooth boundary. 

O8csca—28 to 36 inches, olive-gray (5Y 5/2) clay; olive gray 
(BY 4/2) moist; massive; extremely hard, very firm, 
very sticky and plastic; moderately calcareous ; com- 
mon fine threads of gypsum and lime; strongly alka- 
line; clear, smooth boundary. 

C4—36 to 60 inches, grayish-brown (2.5Y 5/2) silty clay loam, 
dark grayish brown (2.5¥ 4/2) moist; weak, medium, 
platy structure; very hard, firm, sticky and plastic; 
moderately calcareous ; few very fine threads of lime; 
strongly alkaline. 

The crusted A horizon ranges from light gray to light 
brownish gray in color and from silt loam to silty clay loam in 
texture. The C horizon ranges from clay to silty clay loam, but 
it averages more than 35 percent: clay. Reaction is moderately 
alkaline to strongly alkaline in the A horizon and ranges from 
moderately alkaline to very strongly alkaline in the C horizon. 
Few to many threads of gypsum and lime are in the C horizon. 


Vanda clay, 0 to 8 percent slopes (Va)—This soil is on 
fans and terraces. Slopes generally are between 2 and 6 
percent. Included in mapping are small areas of Absher, 
Marias, and Savage soils. ; 

Surface runoff is very slow to medium, and the hazard 
of erosion is moderate to high. 

This soil is used mainly for range. Capability unit 
VIe-1, dryland; Dense Clay range site. 


Vida Series 


The Vida series consists of deep, well-drained, gently 
undulating to rolling soils on uplands that have been 
glaciated. These soils formed in calcareous clay loam gla- 
cial till. 

In a representative profile the surface layer is dark 
grayish-brown clay loam about 5 inches thick. The subsoil 
is brown and light brownish-gray clay loam about 17 
inches thick. The lower part of the subsoil is calcareous. 
The substratum is light-gray clay loam glacial till. 

Permeability is moderately slow, and the available water 
capacity is high. 

These soils are used for dryfarmed crops and for range. 
The vegetation is grasses, shrubs, and forbs. 

Vida soils are associated with Williams and Zahill soils. 

Representative profile of Vida clay loam, gently undu- 
lating, in a cultivated field, 1,050 feet south of the north- 
west corner of sec. 20, T. 23 N., R. 50 E.: 


Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) light clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate, fine, granular structure; slightly hard, fri- 
able, slightly sticky and slightly plastic; 5 percent 
gravel; moderately alkaline; clear, smooth boundary. 

B2t—5 to 9 inches, brown (10YR 4/3) clay loam, very dark 
grayish brown (10YR 3/2) moist; moderate, coarse 
and medium, prismatic structure parting to moderate, 
medium, subangular blocky; hard, firm, sticky and 
plastic; common fine and medium roots and pores; 
common thin clay films; 10 percent gravel ; moderately 
alkaline; clear, wavy boundary. 

B3ca—9 to 22 inches, light brownish-gray (2.5Y 6/2) clay loam, 
grayish brown (2.5Y 5/2) moist; moderate, coarse, 
prismatie structure; hard, firm, sticky and plastic; 
common fine and few medium roots and pores; thin 
patchy clay films; 10 percent gravel and lignite chips ; 
strongly caleareous; many fine threads of lime; mod- 
erately alkaline; gradual, wavy boundary. 

C—22 to 60 inches, light-gray (2.5Y 7/2) clay loam, grayish 
brown (2.5Y 5/2) moist; weak, coarse, prismatic struc- 
ture; hard, firm, sticky and plastic; few fine and 


medium roots ; 15 percent gravel and many coal chips ; 
strongly caleareous; strongly alkaline. 


The A horizon ranges from loam to clay loam in texture. The 
thickness of the combined noncaleareous A and B horizons 
ranges from 6 to 10 inches. The B3ca horizon is light brownish- 
gray to brown clay loam. ‘The C horizon is light brownish-gray 
to light-gray clay loam glacial till. The average content of 
coarse fragments ranges from 10 to 25 percent throughout the 
profile. These fragments are mostly gravel, but in places some 
are cobblestones, 

Vida clay loam, gently undulating (Vc)——This soil has 
complex slopes of 1 to 4 percent and is on uplands that 
have been glaciated. It has the profile described as repre- 
sentative of the series. A few stones are scattered on the 
surface. Included in mapping are small areas of Williams 
and Zahill soils. 

Surface runoff is slow to medium, and the hazard ot 
erosion is slight. 

This soil is used for dryfarmed crops and for range. 
Capability unit ITTe-1. dryland; Silty range site. 

Vida clay loam, undulating (Vd)—This soil has com- 
plex slopes of 4 to 8 percent and is on long side slopes of 
uplands that have been glaciated. A. few stones are seat- 
tered on the surface. Included in mapping are small areas 
of Williams and Zahill soils, 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate. 

This soil is used for dryfarmed crops and for range. 
Capability unit [ITe-2, dryland; Silty range site. 

Vida-Zahill complex, undulating (Vh)——The soils in 
this mapping unit have complex slopes of 4 to 8 percent 
and are on uplands that have been glaciated. Vida soils are 
on the smoother, least sloping parts of the landscape, and 
Zahill soils are on the ridges. Vida soils make up 60 to 70 
percent of this complex, and Zahill soils 25 to 35 percent. 
A few cobblestones and stones are scattered on the surface. 
Included in mapping are small areas of Williams soils 
in swales. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to high. 

This complex is used for dryfarmed crops and for range. 
Capability unit ITTe-2, dryland; Silty range site. 

Vida-Zahill complex, rolling (Vk)—The soils in this 
mapping unit have complex slopes of 8 to 15 percent and 
are on glaciated uplands. Vida soils are on the lower part 
of side slopes, and Zahill soils are on the crests of ridges 
and hills. Vida soils make up 45 to 60 percent of this com- 
plex, and Zahill soils 35 to 50 percent. Included im map- 
ping are small areas of Williams soils. 

Surface runoff is rapid, and the hazard of erosion is 
high. 

This complex is used mainly for range. Capability unit 
[Ve-1, dryland; Silty range site. 


Williams Series 


The Williams series consists of deep, well-drained, 
gently undulating to undulating soils on uplands that have 
been glaciated. These soils formed in calcareous clay loam 
glacial til. 

In a representative profile the surface layer is dark 
grayish-brown loam about 5 inches thick. The subsoil is 
dark grayish-brown, grayish-brown, and light brownish- 
gray clay loam about 21 inches thick. The lower part of the 
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subsoil is calcareous. The substratum is light-gray clay 
loam glacial till. 

Permeability is moderately slow, and the available water 
capacity is high. 

These soils are used mainly for dryfarmed crops. A 
small acreage is‘ used for range, where the vegetation is 
grasses, forbs, and shrubs. 

Williams soils are associated with Vida and Zahill soils. 

Representative profile of Williams loam, gently undu- 
lating, in ‘a cultivated field, 300 feet south and 100 feet east 
of the northwest corner of sec. 17, T. 23 N., R. 50 E.: 

Ap—0 to 5 inches, dark grayish-brown (10YR 4/2) loam, very 
dark grayish brown (1OYR 3/2) moist; moderate, fine, 
granular strueture; slightly hard, friable, slightly 
sticky and slightly plastic; mildly alkaline; abrupt, 
smooth boundary. 

B21t—5 to 10 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10¥YR 3/2) moist; 
weak, coarse, prismatic structure parting to moderate, 
fine, subangular blocky; hard, friable, sticky and 
slightly plastic; common fine and medium roots and 
pores; mildly alkaline; clear, smooth boundary. 

B22t—10 to 14 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; moderate, 
medium, prismatic structure; hard, firm, sticky and 
plastic; common fine and medium roots and pores ; 
common thin clay films on vertical ped faces, but few 
on horizontal faces; mildly alkaline; clear, wavy 
boundary. 

B3ca—14 to 26 inches, light brownish-gray (2.5Y 6/2) clay 
Joam, grayish brown (2.5Y 5/2) moist; moderate, 
coarse, prismatic structure parting to moderate, me- 
dium, subangular blocky; hard, firm, sticky and 
plastic; common fine and medium roots; calcareous; 
many threads and soft nodules of lime; strongly alka- 
line ; gradual, wavy boundary. 

C—26 to 60 inches +, light-gray (2.5Y 7/2) clay loam, grayish 
brown (2.5¥ 5/2) moist; weak, coarse. prismatic 
structure parting to moderate, fine, angular blocky : 
hard, firm, sticky and plastic; calcareous; common 
threads and soft nodules of lime; strongly alkaline. 

In cultivated areas the A horizon ranges from loam to clay 
loam in texture. A light brownish-gray or grayish-brown B3ca 
horizon is in most profiles, 


Williams loam, gently undulating (Wm).—This soil is 
on the smoothest part of uplands that have been glaciated. 
It has the profile described as representative of the series. 
Slopes range from 1 to 4 percent.. Included in mapping 
are small areas of Vida and Zahill soils. 

Surface runoff is slow to medium, and the hazard of 
erosion is slight. 

This soil is used for dryfarmed crops and for range. 
Capability unit ITTe-1, dryland; Silty range site. - 

Williams-Vida complex, gently undulating (Wn)— 
The soils in this mapping unit have complex slopes of 1 to 4 
percent and are on glaciated uplands. Williams soils make 
up 50 to 65 percent of this complex, and Vida soils 35 to 50 
percent. Included in mapping are spots of Zahill soils. 

Surface runoff is slow to medium, and the hazard of 
erosion is slight. 

This complex is used mainly for dryfarmed crops, but a 
small acreage is in range. Capability unit ITTe-1, dryland; 
Silty range site. 

; Williams-Vida complex, undulating (Wv).—The soils 
in this mapping unit have complex slopes of 4 to 8 percent 
and are on uplands that have been glaciated. In a typical 
area, Williams soils are in the shallow swales, and Vida 
soils are on the low ridges. Williams and Vida soils each 


make up about equal parts of this complex. Included in 
mapping are small areas of Zahill soils on ridge crests. 
Surface runoff is medium to rapid, and the hazard of 
erosion is moderate. 
This complex is used for dryfarmed crops and for 
range. Capability unit TTTe-2, dryland; Silty range site. 


Zahill Series 


The Zahill series consists of deep, well-drained soils. 
These soils are moderately steep to very steep and rolling 
and are on hills, ridges, and knolls on uplands that have 
Be glaciated. They formed in calcareous clay loam glacial 
till. 

In a representative profile the surface layer is dark 
grayish-brown loam about 3 inches thick. It is underlain by 
layers of grayish-brown and olive-colored clay. 

Permeability is moderately slow, and the available water 
capacity is high. 

These soils are used for dryfarmed crops and for range. 
The vegetation is grasses, forbs, and shrubs. 

Zahill soils are associated with Lambert, Vida, and 
Williams soils. 

Representative profile of Zahill loam, 15 to 65 percent 
slopes, in grass, 300 feet east and 250 feet north of the 
southwest corner of sec. 26, T. 23 N., R. 50 E.: 


Al—0 to 8 inches, dark grayish-brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; strong, 
fine, granular structure; soft, very friable, slightly 
sticky and slightly plastic; many roots; 15 percent 
pebbles; strongly calcareous; moderately alkaline; 
clear, wavy boundary. 

Clea—3 to 9 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; weak, coarse, 
prismatic structure parting to strong, fine, granular; 
slightly hard, firm, sticky and plastic; many fine and 
medium roots and pores; 15 percent pebbles; strongly 
calcareous; common threads of lime and lime easts 
on pebbles; moderately alkaline; diffuse, smooth 
boundary. 

C2—89 to 60 inches +, olive (5Y 5/8) clay loam, olive (5Y 4/3) 
moist; weak, coarse, prismatic structure; hard, firm, 
sticky and plastic; few fine and medium roots and 
pores ; 15 percent pebbles; strongly caleareous; com- 
mon threads of lime and lime casts on pebbles; 
strongly alkaline. 


The A horizon ranges from light brownish gray to dark 
grayish brown in color and from loam to clay loam in texture. 
The profile ranges from 15 to 30 percent gravel, cobblestones, 
and stone-size fragments throughout. 

Zahill loam, 15 to 65 percent slopes (Zh).—This soil is 
on the dissected edges of uplands that have been glaciated. 
It has the profile described as representative of the series. 
Included in mapping are small areas of Lambert, Vida, 
and Williams soils. 

Surface runoff is rapid, and the hazard of erosion is 
high. 

This soil is used for range. Capability unit VIe-3, dry- 
land; Thin Hilly range site. 

Zahill-Lambert complex, 15 to 65 percent slopes 


‘(Zm).—The soils in this complex are on dissected edges of 


uplands that have been glaciated. Zahill soils are on the 
upper side slopes and crests of hills and ridges, and Lam- 
bert soils are on the lower side slopes. Zahill and Lambert 
soils each make up 40 to 45 percent of this complex. In- 
cluded in, mapping are smal] areas of Shambo, Vida, and 
Williams soils. 
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Surface runoff is rapid to very rapid, and the hazard of 
erosion is high. ; 

This complex is used for range. Capability unit VIe-3, 
dryland; Thin Hilly range site. 


Use and Management of the Soils 


This section discusses the management of the soils for 
crops and pasture, explains the system of capability group- 
ing used by the Soil Conservation Service, and discusses 
the management of the soils in Dawson County by capabil- 
ity units, both dryland and irrigated. Estimated yields 
of the principal crops are given. Also discussed are the 
management of soils for range, for wildlife, and for wind- 
breaks. The soil properties and features that affect en- 
gineering practices and the limitations that affect town and 
country development are listed mainly in tables. 


Use of the Soils for Cultivated Crops 


Most of the acreage in Dawson County is dryfarmed. 
Among the crops grown in these areas are wheat, barley, 
and oats and a small acreage of corn, sorghum for forage, 
potatoes, and flax. A small part of the acreage is used for 
hay and pasture crops, grasses, and grass and legume mix- 
tures. Among the management needs are conserving moist- 
ture and controlling soil blowing, runoff, and water 
erosion. 

About 20,000 acres in the county is used for irrigated 
crops. The main crops are sugar beets, alfalfa for hay, corn 
for silage, and beans for drying, but a small acreage is 
used for barley and oats. Among the management needs 
are maintaining irrigation efficiency, choosing a proper ir- 
rigation system, and controlling soil blowing on bare fields 
in fall and winter. 

In recent years the use of fertilizer has increased 
steadily, but the rate of application is still low. In dry- 
farmed areas smal] amounts of nitrogen and phosphorus 
are drilled into the soil as small grain is seeded. A typical 
application is 5 to 10 pounds of nitrogen and 20 to 30 
_ pounds of phosphorus. Research in other areas, where the 
soils and the climate are similar to those in Dawson 
County, indicates that a good response could be expected 
from the application of a much larger amount of fertilizer. 
Locally, the topdressing of winter wheat using additional 
nitrogen is being researched. Wheat, barley, and oats re- 
spond well to applications of nitrogen and phosphorus 
in dryfarmed areas if the soils are moist to a depth of 30 
inches or more at seeding time. 

The use of fertilizer and the rate of application vary 
more in irrigated areas than in dryfarmed areas. The 
fertilizer should be applied according to the results of soil 
tests and the needs of the crop to be grown. Soil tests pro- 
vide information that helps to avoid the costly errors of 
either applying a fertilizer that is not needed or applying 
an insufficient amount. of one that is needed. Experience on 
a few farms, as well as research, indicate that a good re- 
sponse could be expected from a much larger amount of 
fertilizer than is generally applied. Some crops on some 
soils need other fertilizer in addition to nitrogen and 
phosphorus, 


Capability grouping 


Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The soils are 
grouped according to their limitations when used for field 
crops, the risk of damage when they are so used, and the 
way they respond to treatment. The grouping does not 
take into account major and generally expensive land- 
forming that would change slope, depth, or other charac- 
teristics of the soils; does not take into consideration 
possible but unlikely major reclamation projects; and does 
not apply to rice, cranberries, horticultural crops, or other 
crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a substitute 
for interpretations designed to show suitability and limi- 
tations of groups of soils for range, for windbreaks, or for 
engineering. 

In the capability system, the kinds of soils ave grouped 
at three levels: the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Carasrtity Crasses, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals indi- 
cate progressively greater limitations and narrower choices 
for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. (None in Dawson County.) 

Class II soils have moderate limitations that reduce. 
the choice of plans or that require moderate con- 
servation practices. 

Class IIT soils have severe limitations that reduce the 
choice of plants, require special conservation prac-_ 
tices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or 
wildlife habitat. (None in Dawson County.) 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or wild- 
life habitat. 

Class VII soils have very severe limitations that make 
them unsuited to cultivation and that restrict 
their use largely to pasture or range, woodland, or 
wildlife habitat. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and re- 
strict their use to recreation, wildlife habitat, 
water supply, or to esthetic purposes. 


Cavasinity Suscriasses are soil groups within one class; 
they are designated by adding a small letter, ¢, ww, 8, or ¢, 
to the class numeral, for example, Ie. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water 
in or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by arti- 
ficial drainage) ; s shows that the soil is limited mainly be- 
cause it is shallow, droughty, or stony; and ¢ shows that 
the chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of this 
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class have few limitations. Class V can contain, at the most, 
only the subclasses indicated by w, s, and ¢, because the 
soils in class V are subject to little or no erosion, though 
they have other limitations that restrict their use largely 
to pasture, range, woodland, wildlife habitat, or recreation. 

Cavaziniry Unrrs are soil groups within the subclasses. 
The soils in one capability unit ave enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity and 
other responses to management. Thus, the capability unit 
is a convenient grouping for making many statements 
about the management of soils. Capability units are gen- 
erally designated by adding an Arabic numeral to the sub- 
class symbol, for example, I1Te-2 or VIe-3. Thus, in one 
symbol, the Roman numeral designates the capability 
class, or degree of limitation; the small letter indicates the 
subclass, or kind of limitation, as defined in the foregoing 
paragraph; and the Arabic numeral specifically identifies 
the capability unit within each subclass. 


Management by capability units, dryland 


Most of the cropland in Dawson County is dryfarmed. 
A crop-fallow system is used that includes mainly wheat, 
barley, and oats. A small acreage is used for corn, sorghum 
for forage, potatoes, flax, hay and pasture crops, grasses, 
and grass and legume mixtures. The frost-free season in 
Dawson County ranges from 110 to 135 days. 

The crop-fallow system was initiated in the mid 1930’s 
as a means of reducing crop failure caused by drought. 
The main benefit of fallowing has been weed control. Soil 
moisture research indicates that a small amount of addi- 
tional moisture is made available to crops as a result of 
fallowing. Improved tillage equipment and chemicals 
have largely eliminated the need to fallow for weed con- 
trol. It is also indicated that if practices designed to con- 
serve moisture, such as stubble-mulch tillage, contour 
farming, terracing, and stripcropping, are used in con- 
junction with adequate fertilization, some soils could be 
cropped more frequently than they can in an alternate 
crop-fallow system. This applies particularly to the level 
to gently undulating, deep, well-drained soils that have 
moderate to moderately slow permeability and high avail- 
able water capacity. 

Soil blowing is a hazard on all soils that are cropped in 
the county. Some soils are more susceptible to soil blow- 
ing than others, but all of them will blow at times if they 
are left bare. Wind stripcropping, leaving crop residue on 
the surface, using stubble-mulch tillage, and providing 
field windbreaks are practices that are used to control soil 
blowing in places. On some soils one of these practices is 
effective, but on others a combination of practices is 
needed. Tillage operations that leave the surface of the 
soil ridged or rough also help to reduce soil blowing. 

Surface runoff causes considerable erosion on much of 
the cropland. This is perhaps most apparent on the steeper 
soils, but the most. damage is probably done on the gently 
sloping to strongly sloping soils where the slopes are long. 
Some nearly level soils are severely damaged by scouring 
flows in meandering water courses fed by runoff from 
nearby steeper areas, 

The use of contour strips, terraces, and grassed water- 
ways greatly reduces damage caused by runoff. Leaving 
crop residue on the surface also reduces damage from 
runoff. 


The capability units, dryland, in Dawson County are 
described, and suggestions for use and management of the 
soils in each unit are given in the following pages. The 
names of the soil series represented are mentioned in the 
descriptions of each unit, but this does not mean that all 
the soils in a given series are in the unit. The capability 
classification of each soil is given in the “Guide to Map- 
ping Units.” 

CAPABILITY UNIT Ille-1, DRYLAND 

This unit consists of the deep, well-drained, nearly level 
to sloping and gently undulating Cherry, Farnuf, Havre- 
lon, Savage, Shambo, Turner, Vida, and Williams soils. 
These soils are on terraces, fans, and uplands. Slopes are 
dominantly 2 to 4 percent, but they range from 0 to 4 per- 
cent. The soils have a surface layer of loam to silty clay 
loam and a subsoil or underlying layers of moderately to 
moderately slowly permeable loam to silty clay loam. The 
Turner soil has stratified sand and gravel at a depth of 20 
to 40 inches. The available water capacity generally is 
moderate to high, but the Turner soil has moderate avail- 
able water capacity, Surface runoff is slow to medium. The 
hazards of soil blowing and water erosion are slight to 
moderate. 

These soils are suited to wheat, barley, oats, corn, and 
hay crops that are dryfarmed in a crop-fallow system. 
Their suitability is restricted because precipitation is 
limited. 

Stripcropping, stubble-mulch tillage, and field wind- 
breaks are effective in reducing excessive soil loss from 
blowing. In addition, because these measures trap blowing 
snow, they add to the limited moisture available for crops. 
Contour farming and terracing help to reduce soil loss 
caused by runoff. They can be used by themselves or in com- 
bination and still be effective because of the gentle slope. 
Grassed waterways also help to reduce soil loss caused by 
runoff. 

CAPABILITY UNIT Ile-2, DRYLAND 

This unit consists of deep, well-drained, gently sloping 
to sloping or undulating Cherry, Farnuf, Lambert, Sham- 
bo, Turner, Vida, Williams, and Zahill soils on alluvial 
fans and uplands. Slopes are dominantly 4 to 8 percent, but 
they range from 2 to 8 percent. These soils have a surface 
layer of loam to silty clay loam and a subsoil or underly- 
ing layers of loam to silty clay loam. Permeability is mod- 
erate to moderately slow. The available water capacity is 
moderate in the Turner soil but high in the other soils. Sur- 
face runoff is medium to rapid. The hazard of erosion is 
slight to high. Soil blowing is also a hazard if the surface 
of the soil is left bare. 

These soils are suited to and used mainly for dryfarmed 
wheat, barley, oats, and hay in a crop-fallow system. Their 
suitability is restricted because precipitation 1s limited. 

Contour farming, stripcropping, leaving crop residue on 
the surface, and using grassed waterways help to reduce 
erosion and conserve moisture. These measures should be 
used in combination to afford maximum protection be- 


- cause of the slope and the hazard of runoff. Field wind- 


breaks also can be used. to control soil blowing. 


CAPABILITY UNIT Ile-3, DRYLAND 


This unit consists of deep, well-drained, nearly level to 
sloping or undulating Tally and Turner soils on uplands 


and a Trembles soil on low stream terraces. Slopes are 


dominantly 2 to 4 percent but range from 0 to 8 percent. 


28 SOIL SURVEY 


The Tally soils are fine sandy loam to a depth of more than 
60 inches in most places, but they have clay loam layers 
below a depth of 40 inches in some places. The Turner soil 
has a surface layer of fine sandy loam, a subsoil of clay 
loam, and stratified sand and gravel at a depth of 20 to 40 
inches. The Trembles soil has a surface layer and underly- 
ing layer of fine sandy loam that reach to a depth of 
40 inches or more. Permeability ts moderate to moderately 
rapid, and the available water capacity is moderate to high. 
Surface runoff is very slow to medium. The hazard of soil 
blowing is high, and the hazard of water erosion is mod- 
erate to high. 

These soils are suited to wheat, barley, oats, and hay 
crops that are dryfarmed in a crop-fallow system. ‘Their 
suitability is restricted because precipitation 1s limited. 

Striperopping and leaving crop residue on the surface 
of fallowed strips are needed to reduce excessive loss from 
soil blowing. Deep tillage that leaves the surface rough 
should be utilized to help control blowing when the sur- 
face of the soil is bare. Field windbreaks can also be used 
effectively to help control soil blowing and to help conserve 
moisture by trapping snow. Contour farming, terracing, 
and using grassed waterways can reduce surface runoff and 
minimize soil losses. These measures should be used in com- 
bination for effective results because the hazard of water 
erosion is moderate to high. 


CAPABILITY UNIT Ile-4, DRYLAND 


This unit consists of deep to moderately deep, well- 
drained, gently sloping to nearly level Regent and Marias 
soils on terraces, fans, and uplands. The Regent soil has a 
surface layer of silty clay loam and a subsoil of silty clay. 
The Marias soil is silty clay throughout. These soils have a 
moderately alkaline surface layer and a moderately alka- 
line to strongly alkaline subsoil or underlying layer. Per- 
meability is slow, and the available water capacity is high 
to moderate. Surface runoff is slow to medium. The hazards 
of water erosion and soil blowing are slight to moderate. 

These soils are suited to wheat, barley, oats, and hay 
crops that are dryfarmed in a crop-fallow system. The 
suitability of these soils is restricted because precipitation 
is limited. 

Stripcropping and stubble-mulch tillage help to reduce 
soil blowing. Field windbreaks can also be used. Terraces 
and contour farming help to control runoff and conserve 
moisture. Either one of these practices, or both, can be used 
effectively to reduce soil losses from erosion. Grassed 
waterways can also be used to control gullying in shallow 
drainageways. The cost for the power used to till these 
soils is high. 


CAPABILITY UNIT IHHe-5, DRYLAND 


This unit consists of deep and moderately deep, well- 
drained, sloping Marias, Regent, and Dimyaw soils on allu- 
vial fans and uplands. Slopes are 4 to § percent. The Marias 
soil is silty clay throughout. Regent and Dimyaw soils 
have a surface layer and subsoil or underlying layers of 
silty clay loam to silty clay. Regent soils have soft shale at 
a depth of 20 to 40 inches. In all the soils, permeability 
is slow and the available water capacity is high to moder- 
ate. Surface runoff is medium to rapid. The hazards of 
water erosion and soil blowing are moderate to high. 

These soils are suited to wheat, barley, oats, and hay that 
are dryfarmed in a crop-fallow system. 


Contour striperopping, leaving crop residue on the sur- 
face, and using grassed waterways help to control erosion 
and conserve moisture. These measures have to be used in 
combination for effective results because of the moderate 
to high hazard of erosion. Emergency tillage that roughens 
the surface helps to control soil blowing if the soil surface 
is left. bare for long periods of time. 


CAPABILITY UNIT IEs-1, DRYLAND 


This unit consists of deep, moderately well drained and 
well-drained, nearly level Lohler and Marias soils on 
stream terraces and alluvial fans. These soils have a sur- 
face layer and underlying layers of silty clay loam and 
silty clay. Permeability is moderately slow or slow, and 
the available water capacity is high. Surface runoff is very 
slow or slow. The hazard of erosion is slight. 

These soils are suited to dryfarmed wheat, barley, oats, 
and corn ina crop-fallow system. Their suitability is re- 
stricted because precipitation is limited. 

Contour farming, stripcropping, and leaving crop resi- 
due on the surface help to conserve moisture, control soil 
blowing, and trap drifting snow, thus adding to the limited 
moisture supply. 


CAPABILITY UNIT Ilc-1, DRYLAND 


This unit consists of deep, well-drained, nearly level 
Cherry, Havrelon, Savage, Shambo, Trembles, and Turner 
soils on stream terraces. Slopes are 0 to 2 percent. These 
soils have a surface layer of loam to silty clay loam and a 
subsoil or underlying material of fine sandy loam to silty 
clay loam. The Turner soil has stratified sand and gravel 
at a depth of 20 to 40 inches. Permeability is moderately 
rapid to moderately slow. The available water capacity 1s 
moderate in the Turner soil but high in the other soils. Sur- 
face runoff is very slow or slow, and there is little or no 
hazard of erosion. Soil blowing is a hazard it fields are left 
bare for long periods of time. 

These soils are suited to wheat, barley, oats, corn, and 
hay crops that are dryfarmed in a crop-fallow system. 
Their suitability is restricted because precipitation is 
limited. If additional moisture were available, these soils 
could be cropped each year. 

The main limitation to the use of these soils is the limited 
precipitation. Stripcropping, leaving crop residue on the 
surface, and planting field windbreaks help to control soil 
blowing, conserve moisture, and trap drifting snow, thus 
adding to the limited moisture supply. 


CAPABILITY UNIT IVe~1, DRYLAND 


This unit consists mainly of deep and moderately deep, 
well-drained, moderately steep to rolling Dimyaw, Lam- 
bert, Regent, Shambo, Vida, and Zahill soils on the up- 
lands. Slopes range from 8 to 15 percent. Some areas are 
moderately to severely eroded. These soils have a surface 
layer of loam to silty clay and a subsoil or underlying lay- 
ers of loam to silty clay. Permeability is moderate to slow. 
The available water capacity is moderate to high. Sur- 
face runoff is rapid. 

If erosion is controlled, these soils are suited to wheat, 
barley, oats, and hay that are dryfarmed in a crop-fallow 
system. 

Contour stripcropping, leaving crop residue on the sur- 
face, and using grassed waterways are essential if the soils 
are used for small grain. Well-managed hay or pasture 
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crops that form a sod can adequately reduce surface runoff 
and protect the soil from excessive erosion. Applications 
of barnyard manure, nitrogen, and phosphorus help in 
getting stands of hay and pasture crops started and in 
maintaining their vigor. 


CAPABILITY UNIT IVe~-2, DRYLAND 


This unit consists mainly of moderately deep to deep, 
well-drained and somewhat excessively drained, undulat- 
ing to moderately steep Dast, Blanchard, and Tally soils on 
uplands. Some areas are moderately to severely eroded. 
These soils have a surface layer and underlying layers of 
fine sandy loam or loamy fine sand. The Dast soils are 
underlain by soft sandstone at a depth of 20 to 40 inches. 
Permeability is moderately rapid and rapid. The available 
water capacity is low to moderate in most of the soils but 
is high in the Tally soil. Plant roots penetrate to a depth 
of 5 feet or more in most of the soils, but they are restricted 
by the soft sandstone in the Dast soils. Surface runoff is 
slow to rapid. The hazard of water erosion is moderate to 
high. The hazard of soil blowing is high in cultivated 
areas, 

These soils are suited to wheat, barley, and oats that are 
dryfarmed in a crop-fallow system. 

A combination of stripcropping or field windbreaks and 
leaving large amounts of crop residue on the surface is 
needed to control soil blowing. Permanent hay or pasture 
crops that provide a continuous cover afford the best pro- 
tection and result in a minimum loss of soil from water 
erosion or soil blowing. Contour farming, terraces, and 
grassed waterways should be used to reduce surface runoff 
and minimize soil losses from water on these sloping soils. 
Some areas that were cropped have been seeded to native 
grass and are used for range. 


CAPABILITY UNIT IVe-3, DRYLAND 


This unit consists of undulating to rolling Beaverton 
and Turner soils on terraces and uplands. These soils have 
a surface layer of loam to gravelly loam and a subsoil of 
moderately permeable clay loam’ to gravelly clay loam. 
Stratified layers of sand and gravel are at a depth of 20 
to 40 inches tn the Turner soil and 10 to 20 inches in Bea- 
verton soils. Few plant roots penetrate these layers. The 
available water capacity is moderate in the Turner soil 
and low in Beaverton soils. Surface runoff is medium to 
rapid, and the hazard of erosion is moderate to high. 

These soils are suited to wheat, barley, oats, and hay 
that are dryfarmed ina crop-fallow system. Limited mois- 
ture supply affects crops grown on the Beaverton soil in 
most years, and crops are likely to fail if precipitation is 
much below average, 

Excessive losses of soil through erosion should be kept 
to a minimum so that the available water capacity is main- 
tained. If significant losses of soil are allowed, the suit- 
ability of these soils for crop production is reduced to a 
point where it is not economically feasible to farm them. 
Contour farming, stripcropping, leaving crop residue on 
the surface, and using grassed waterways help to reduce 
losses of soil through erosion and to conserve moisture. 


CAPABILITY UNIT IVe-4, DRYLAND 


This unit consists only of Banks soils, which are deep, 
somewhat excessively drained, level to gently sloping soils 


on low stream terraces. Loamy fine sand is the dominant 
texture, but some areas have a surface layer of sandy loam 
to loam as much as 4: inches thick. Permeability is rapid, 
and the available water capacity is moderate. Surface run- 
off is very slow. 

Because the hazard of soil blowing is high, these soils 
are poorly suited to small grain and to row crops that are 
dvyfarmed in a crop-fallow system. 

High soil losses can be expected if these soils are left 
bare for long periods of time. A permanent cover of grasses 
or legumes used for hay or pasture is a suitable cropping 
system. Contour farming, stripcropping, and leaving crop 
residue on the surface are needed if small grain or row 
crops are grown. These practices minimize losses from soil 
blowing and help to conserve moisture. Field windbreaks 
can also be effectively used. Crop da mage can be expected in 
spring if the soils in adjacent fields are left bare. 


CAPABILITY UNIT IVs-1, DRYLAND 


This unit consists of nearly level to gently undulating 
Turner and Beaverton soils. These soils have a surface 
layer of loam to clay loam and a subsoil of clay loam to 
gravelly clay loam. Layers of sand or sand and gravel are 
ut a depth of 20 to 40 mches in Turner soils and 10 to 20 
inches in Beaverton soils. Permeability is moderate. The 
available water capacity is moderate in Turner soils and 
low in Beaverton soils. Surface runoff is slow to medium. 
The hazard of erosion is slight to moderate. 

These soils are suited to wheat, barley, oats, and hay 
that are dryfarmed in a crop-fallow system. The shallow 
Beaverton soils are droughty, and crops are likely to fail 
on these soils if precipitation is much below average, 

Stripcropping, contour farming, and leaving crop resi- 
due on the surface help to conserve moisture and control 
soil blowing. Care must be taken to insure that losses of 
soil through erosion are not excessive, despite the slight to 
moderate hazard of erosion. Excessive soil losses could 
reduce the available water capacity and make these soils 
unsuitable for crops. 


CAPABILITY UNIT Vle-1, DRYLAND 

This unit consists mainly of deep, nearly level to slop- 
ing Absher, Benz, and Vanda soils. Also in this unit is a 
Trembles soil which occurs with Benz soils. These soils 
have strongly alkaline to very strongly alkaline layers at 
the surface, or they are very shallow to these layers, Gen- 
erally, the soils have a surface layer and subsoil or under- 
lying layers of loam to clay, but the Trembles soil is fine 
sandy loam throughout. Surface runoff is slow to medium, 
and the hazard of erosion is moderate to very high. Per- 
meability generally is slow to very slow but is moderately 
rapid in the Trembles soil. The available water capacity 
generally is high but is moderate in the Benz soils. 


CAPABILITY UNIT VIe-2, DRYLAND 


This unit consists mainly of deep, somewhat excessively 
drained, sloping to very steep and rolling to hilly Blan- 
chard, Dast, Dimyaw, and Lihen soils on uplands. These 
soils are loamy sand to loamy fine sand to a depth of 60 
inches or more. Permeability is rapid, and the available 
water capacity is moderate. Surface runoff is slow to 
medium. The hazard of water erosion is only slight to 
moderate, but the hazard of soil blowing is high. 
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These soils are unsuitable for crops because of their 
slope and the high hazard of soil blowing. 


CAPABILITY UNIT Vie-3, DRYLAND 


This unit consists mainly of Cherry, Dimyaw, Lambert, 
Norbert, and Zahill soils on uplands. Most areas of these 
soils are dissected by many drainageways and are char- 
acterized by narrow ridges and steep-walled coulees, They 
are marked by small, moderately eroded to severely eroded 
spots. Also in this unit are Blanchard and Ringling soils 
and Badland and Terrace escarpments. Except for Ter- 
race escarpments, all of these soils occur with Lambert 
soils. All the soils in this unit are mainly steep to very 
steep. 

Generally, these soils have a surface layer and subsoil or 
underlying layer of loam to silty clay loam. Blanchard 
soils, however, are loamy fine sand throughout the profile; 
and Ringling soils, to a depth of 10 to 20 inches, are 
gravelly loam and, below that depth, mainly cobblestones 
and gravel. Badland consists of soft sedimentary beds hav- 
ing a texture of loamy sand, sandy loam, silt loam, clay 
loam, and silty clay. Terrace escarpments are mainly grav- 
elly and very gravelly loam. 

Surface runoff is medium to very rapid, and the hazard 
of erosion is high or very high. Permeability is rapid in 
Blanchard soils, moderate in Ringling soils, and moderate 
to slow in the other soils. The available water capacity is 
moderate in Blanchard soils, low in Norbert and Ringling 
soils, and generally high in the other soils. 

Because of the slope and the hazard of erosion, these 
soils are suitable only for range. 


CAPABILITY UNIT VIw-1, DRYLAND 


This unit consists only of Cherry, Havrelon, and Trem- 
bles soils, occasionally flooded. These soils are deep, well 
drained, and nearly level to undulating. They are on nar- 
row terraces that are dissected by sharply meandering 
flood channels on the flood plains of intermittent streams. 
The soils are subject to periodic damaging overflow. The 
surface layer and subsoil or underlying layers range from 
fine sandy loam to silty clay loam in texture, Permeability 
is moderately slow to moderately rapid, and the available 
water capacity is high. The hazard of erosion is high. 

Because of the erosion hazard caused by frequent flood- 
ing, these soils are unsuitable for cultivated crops. They 
are well suited to range. Native grass is harvested for hay 
in some areas. Applications of nitrogen and phosphorus 
fertilizers help in getting grasses started and in maintain- 
ing their vigor. 


CAPABILITY UNIT Viw-2, DRYLAND 


This unit consists of the Saline land. This land type is 
made up of stratified, loamy soil material that is very 
strongly affected by salts and alkali. It is on low stream 
terraces and in upland swales. It ranges from sandy loam 
to clay in the surface Jayer and underlying layers. Drain- 
age is poor, and the water table is within a few inches of 
the surface during most of the growing season. Surface 
runoff is slow to very slow. 


These soils are not suited to cultivated crops, hay, or . 


pasture because of the salts and the alkali and a high water 
table. Reclamation would require extensive drainage, level- 
ing, and leaching of salts and alkali. The soils are well 
suited to range. 


CAPABILITY UNIT VIIs-1, DRYLAND 


This unit consists mainly of steep to very steep, exces- 
sively drained Lambert and Tinsley soils. These soils have 
a surface layer of gravelly sandy Joam underlain by grav- 
elly sand. Permeability is very rapid, and the available 
water capacity is low, Surface runoff is slow to very slow. 
The hazard of erosion is very high, especially from soil 
blowing. 

These soils are too steep and too droughty for dryfarm- 
ing. They have limited use as range. The hazard of soil 
blowing is very high if the native grass cover is destroyed. 


CAPABILITY UNIT VIIIe-1, DRYLAND 


This unit consists of Badland. This land type is steep to 
very steep, is severely eroded, and has broken slopes 
formed by downcutting into the soft, sandy, silty, and. 
clayey sedimentary beds. It is used as wildlife habitat and 
is important for its scenic value. 


CAPABILITY UNIT VIIIw-1, DRYLAND 


This unit consists of Riverwash. This land type is made 
up of sand and gravel bars along streams that are subject 
to annual flooding. Some areas support a moderate stand 
of bushy vegetation, mainly willows. These areas provide 
some browse and cover for wildlife, but they have no prac- 
tical grazing value for cattle. 


Management by capability units, irrigated 


Irrigated crops are grown on about 20,000 acres in Daw- 
son County. Sugar beets, alfalfa for hay, corn for silage, 
and dry beans are the main crops, but a small acreage of 
barley and oats is also irrigated. There are 110 to 185 frost- 
free days. 

Water is pumped and diverted from the Yellowstone 
River and delivered by a system of canals and ditches. It is 
then applied to crops by either the border or the furrow 
method. 

Irrigation efficiency is generally low but could be im- 
proved by lining canals and ‘ditches, by installing ade- 
quate control structures, by land leveling, and by properly 
using furrows, borders, contour levees, and contour ditches. 
Some of the soils could be irrigated more efficiently with a 
sprinkler system. 

Soil blowing is a hazard on most soils used for irrigated 
crops if fields are left bare in fall and winter. Leaving crop 
residue on the surface and leaving the surface rough when 
fields are plowed in fall help to control soil blowing. Field 
windbreaks are also effective. 

In the following pages each of the capability units, irri- 
gated, in Dawson County is described, and suggestions for 
use and management of the soils in each unit are given. 
The names of the soil series represented are mentioned in 
the descriptions of each unit, but this does not mean that 
all the:soils in a given series are in this unit. The capability 
classification of each soil is given in the “Guide to Map- 
ping Units.” 


CAPABILITY UNIT He-1, IRRIGATED 


This unit consists of the deep, well-drained, nearly level 
to gently sloping and undulating Cherry, Farnuf, and 
Havrelon soils on terraces, fans, and uplands. Slopes are 
dominantly 2 to 4 percent but range from 0 to 4 percent. 
The soils have a surface layer and subsoil or underlying 
layer of loam to silty clay loam. Permeability is moderate 
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or moderately slow. The available water capacity is high. 
Surface runoff is slow to medium. Soil blowing is a hazard 
if fields are left bare. 

These soils are used for sugar beets, alfalfa, beans for 
drying, corn, barley, and oats. 

Leaving crop residue on the surface or using field wind- 
breaks effectively controls soil blowing. Irrigation water 
is applied by furrow and border methods. Contour farming 
of row crops is necessary to control water erosion. Distribu- 
tion of water can be improved by land smoothing. Bench 
leveling can be done in most places without permanently 
damaging the soils by deep cutting. Field leveling of large 
areas is not a suitable practice because it would require 
deep cutting and would expose a strongly alkaline, strongly 
saline, or very sandy layer in some places. Large applica- 
tions of barnyard manure, nitrogen, and phosphorus are 
beneficial in the places where a limy substratum is exposed 
in leveling. 


CAPABILITY UNIT Ile-2, IRRIGATED 


This unit consists only of Marias silty clay, 2 to 4 per- 
cent slopes, which is a deep, well-drained soil on terraces 
and fans. This soil is silty clay throughout the profile. The 
surface layer is mildly alkaline to moderately alkaline, 
and the subsoil is moderately alkaline to strongly alkaline. 
Permeability is slow, and the available water capacity is 
high. Surface runoff is slow to medium. The intake of 
water is slow. 

This soil is used for sugar beets, alfalfa, and corn. 

Contour farming of row crops improves distribution of 
water and reduces the possibility of soil losses. Leveling 
improves distribution of water where the surface of the soil 
is uneven, but deep cuts can expose a strongly alkaline 
layer that, in places, forms a crust that further reduces 
the intake of water. The irrigation ditches that run down- 
slope should have sufficient drop structures to control 
ditch erosion. Heavy applications of barnyard manure, 
nitrogen, and phosphorus help. in getting ‘crops started 
and icrease plant vigor, especially in cut areas. 


CAPABILITY UNIT Me-3, IRRIGATED 

Turner Joam, 2 to 4 percent slopes, is the only soil in this 
unit. This soil has a surface layer of loam, a subsoil of clay 
loam, and a substratum of sand or sand and gravel at 2 
depth of 20 to 40 inches. Permeability is moderate, and the 
available water capacity is moderate. Few roots penetrate 
the sandy substratum. Surface runoff is medium. 

This soil is used for alfalfa, sugar beets, corn, beans for 
drying, barley, and oats. 

Contour farming of row crops helps to improve distribu- 
tion of water. Leveling helps to improve distribution of 
water, but cuts of more than 1 foot should be avoided if 
possible. Moderate cuts reduce the available water capacity, 
and cleep cuts expose the sandy substratum. Water loss is 
high if ditch bottoms are cut into the sandy layers, but this 
can be controlled by lining the ditches with concrete. Ex- 
cessive ditch cutting can be avoided by installing sufficient 
drop structures to maintain a nonerosive flow of water. 


CAPABILITY UNIT Is-1, IRRIGATED 
This unit consists of deep, well-drained, level to nearly 
level Lohler and Marias soils on stream terraces and allu- 
vial fans. These soils have a surface layer and underlying 


533-536 O- 75-3 


material of silty clay loam to silty clay. The effective root- 
ing depth is 5 feet or more. Permeability is moderately 
slow to slow, and the available water capacity is high. Sur- 
face runoff is slow, and the hazard of erosion is sli ght. 

These soils are used for alfalfa, sugar beets, corn, wheat, 
barley, and oats. 

These soils are difficult to irrigate because intake of water 
is slow. Distribution of water can be improved by leveling 
where the surface is uneven, but deep cuts can expose a 
strongly alkaline layer that forms a crust in places and 
further reduces intake of water. Applications of barnyard 
manure, nitrogen, and phosphorus help in getting crops 
started and increase plant vigor, especially in cut areas. 


CAPABILITY UNIT Is-2, IRRIGATED 


Turner loam, 0 to 2 percent. slopes, is the only soil in 
this unit. It is level to nearly level and is on stream terraces 
and uplands. The soil has'a surface layer of loam and a 
subsoil of clay loam. A substratum of sand or sand and 
gravel is at a depth of 20 to 40 inches. Few plant roots 
penetrate this layer. Permeability is moderate, and the 
available water capacity is moderate. Surface runoff is 
slow. The hazard of erosion is slight. 

This soil is used for alfalfa, corn, sugar beets, dry beans, 
barley, and oats. 

Leveling can improve distribution of water where the 
surface is uneven, but deep cuts reduce the available water 
capacity and can expose a sandy substratum in places. Cuts 
should be kept to a depth of less than 1 foot if at all pos- 
sible. Water loss is high if ditches are cut into the sandy 
substratum, but this can be controlled by lining the ditches 
with concrete. 


CAPABILITY UNIT IIc-1, IRRIGATED 


This unit consists of deep, well-drained, nearly level 
Cherry, Havrelon, and Trembles soils on stream terraces. 
Slopes range from 0 to 2 percent. These soils have a sur- 
face layer of silty clay loam, silt loam, or loam and a sub- 
soil or underlying layers of silty clay loam. Permeability 
is moderatey slow, and the available water capacity is high. 
Surface runoff is slow, and there is little or no Hazard of 
erosion. 

These soils are suited to alfalfa, corn, beans for drying, 
sugar beets, barley, and oats. The crops that can be grown 
are restricted to those that are frost tolerant or to hybrids 
that can mature within a short growing season, 

The relatively short growing season of 110 to 135 days 
is the only limitation to the use of these soils. Water is ap- 
plied to row crops by the furrow method and to small 
grain and hay crops by the border method. Distribution of 
water can be improved by leveling where the surface of 
the soil is uneven. These soils are not permanently dam- 
aged by deep cutting. Large amounts of barnyard manure, 
nitrogen, and phosphorus help in getting crops started and 
increase plant vigor, especially where leveling has exposed 
a limy subsurface layer. 


CAPABILITY UNIT IIe-1, IRRIGATED 


This unit consists only of Cherry silty clay loam, 4 to 8 
percent slopes, a moderately deep to deep, well-drained, 
sloping soil on alluvial fans and uplands. This soil has a 
surface layer of silty clay loam and a subsoil and sub- 
stratum of silty clay loam. Permeability is moderate, 
Available water capacity is high, and the rooting zone is 
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5 feet or more. Surface runoff is medium, and the hazard 
of erosion is moderate. 

This soil is used mainly for alfalfa, small grain, and 
pasture, but it can be used for sugar beets. 

Application of irrigation water without causing erosion 
is difficult. Only a few areas are irrigated. Row irrigation 
can be done safely only if rows are contoured and small 
streams are used. Hay crops can be irrigated safely from 
contour ditches if borders are narrow and runs are short. 
Corrugations within the borders can be used to establish 
crops. Leveling should not be considered, but irrigation is 
easier if some smoothing is done in places where there are 
high and low spots. 


CAPABILITY UNIT [ile-2, IRRIGATED 


This units consists only of Trembles fine sandy loam, a 
deep, well-drained, level to gently sloping soil on low 
stream terraces. This soil is fine sandy loam in texture to 
a depth of 40 inches or more. In places, strata of loamy 
fine sand are at a depth of 40 inches or more. Slopes are 0 
to 4 percent. Permeability is moderately rapid, and the 
available water capacity is high. Plant roots easily pene- 
trate to a depth of 5 feet or more. Surface mmmoff is slow 
to very slow. The hazard of soil blowing 1s high. 

These soils are suited to alfalfa, corn, sugar beets, beans 
for drying, barley, and oats. 

Using field windbreaks, leaving crop residue on the sur- 
face, and leaving the surface roughened by tillage are ef- 
fective ways to control soil blowing. Deep cuts from 
leveling do not permanently damage these soils, but ap- 
plications of barnyard manure, nitrogen, and phosphorus 
are beneficial where leveling has been done. Deep perco- 
lation results in water loss if irrigation runs are long. Lin- 
ing ditches with concrete helps to reduce seepage and 
makes the ditches easier to maintain. These soils can be 
watered more efficiently with a sprinkler system, but bor- 
der and furrow irrigation systems can also be used. In the 
steeper areas furrows should be placed on the contour. 


CAPABILITY UNIT [Ve-1, IRRIGATED 


Banks soils are the only soils in this unit. They are deep, 
somewhat excessively drained, and level to gently sloping. 
They are on low stream terraces. Slopes range from 0 to 4 
percent. Loamy fine sand is the dominant texture, but in 
some areas the surface layer is fine sandy loam or fine sand 
as much as 4 inches thick. Permeability is rapid, and the 
available water capacity is moderate. Surface runoff is 
very slow. The hazard of soil blowing is very high. In 
places these soils are subject to occasional flooding in 
winter. 

These soils are used for alfalfa, sugar beets, corn, barley, 
and oats. 

These soils should not be left bare for prolonged periods, 
because of the hazard of soil blowing. Soil blowing can be 
controlled by leaving large amounts of crop residue on the 
surface and by planting field windbreaks. Some crop dam- 
age can be expected in spring when seedlings are emerg- 
ing, unless the fields are protected from soil blowing. 
Proper irrigation of this soil with a gravity system is dif- 
ficult because of the rapid permeability. Short runs are 
necessary to avoid excessive loss of water because of the 
deep percolation. Loss of water from unlined field ditches 
is high. More even distribution of water could be obtained 
by using a sprinkler system. 


CAPABILITY UNIT IVe-2, IRRIGATED 


This unit consists of Turner-Beaverton loams, 2 to 4 per- 
cent slopes, on terraces and uplands. These soils are gently 
undulating. They have a surface layer of loam to gravelly 
loam and a subsoil of moderately permeable clay loam to 
gravelly clay loam. Layers of sand or sand.and gravel are 
at a depth of 20 to 40 inches in Turner soils and at a depth 
of 10 to 20 inches in Beaverton soils. Few plant roots 
penetrate these layers. The available water capacity is 
moderate in Turner soils and low in Beaverton soils. Sur- 
face runoff is medium. 

These soils are used for alfalfa, corn, sugar beets, beans 
for drying, barley, and oats. 

These soils are difficult to irrigate properly because they 
take in water at different rates and because they vary 
considerably in the amount of water they hold. Leveling 
to improve the distribution of water is hazardous, because 
the cuts required in leveling expose the sandy or gravelly 
substratum of the Beaverton soil in many places. This 
practice not only makes these areas more difficult to irri- 
gate, but it also creates a soil-blowing hazard in places. 
Careful design of the irrigation system is needed to pre- 
vent excessive losses of water and to control erosion. In 
areas where, because of the slope, cutting in conveyance 
and field ditches is excessive and exposes the underlying 
layer of sandiand gravel, the loss of water is great. Lining 
the ditches with concrete prevents much of this loss. In 
most areas irrigation water can be applied more efficiently 
with a sprinkler system. 


CAPABILITY UNIT IVs-1, IRRIGATED 


This unit consists of Turner-Beaverton loams, 0 to 2 
percent slopes, on terraces and uplands. These soils have 
a surface layer of loam to gravelly loam and a subsoil of 
moderately permeable clay loam to gravelly clay loam. 
Layers of sand or sand and gravel are at a depth of 20 
to 40 inches in Turner soils and 10 to 20 inches in Beaver- 
ton soils. Few plant roots penetrate these layers. The avail- 
able water capacity is moderate in Turner soils and low im 
Beaverton soils. Surface runoff is slow, 

These soils are used for alfalfa, corn, sugar beets, beans 
for drying, barley, and oats. 

Proper irrigation of these soils is difficult because they 
take in water at different rates and because they vary con- 
siderably in available water capacity. Leveling to improve 
the distribution of water in areas irrigated by a gravity 
system is hazardous. Even moderate cutting of the Beaver- 
ton soil drastically reduces the available water capacity 
and in places exposes the sandy or gravelly substratum 
that takes in water very rapidly. Water loss in unlined 
field ditches is generally high on these soils. Irrigation 
efficiency could be improved by using a sprinkler system. 


Estimated Yields 


Table 2 lists estimated yields of principal crops on the 
soils that are farmed. Estimates are not listed if the soil 
is not ordinarily used for a crop or is not suited to it. The 
yields listed are not presumed to be the highest obtainable 
but are near the average of those that can be expected from 
a high level of management. Estimates are based on field 
observations and records of actual yields. 

Management required to obtain these yields includes 
selection of adapted crop varieties, good control of weeds 
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and insects, and timeliness in seeding and harvesting 
operations. 

Increased yields of most crops on most of the soils can 
be expected by strict application of moisture-conserving 
practices, erosion control practices, improved irrigation 
water management, and the use of much larger amounts 
of fertilizer. 


Use of the Soils for Range * 


Range is land on which the climax (natural potential) 
plant community is mainly grasses, grass-like plants, and 
shrubs that are valuable for grazing and that grow in sut- 
ficient quantity to justify grazing use. In Dawson County 
vegetation having the potential for range grows on about 
1,084,000 acres, or about 72 percent of the total acreage. 
The raising of cattle and sheep is the main livestock 
enterprise. 

From early settlement of the county to about 1950, the 
range was heavily grazed. Since then, most of the range in 
Dawéon County has been gradually improving, and at 
present about 60 percent of it is in good or excellent 
condition. 

The average annual precipitation in the county ranges 
from 10 to 14 inches. 


Range condition 


Range condition is the present state of vegetation of a 
range site in relation to the climax plant community for 
that site. 

Heavy use over a long period reduces the vigor of plants 
and may kill them. Grazing animals are selective and graz- 
ing pressure is heaviest on the most palatable plants. These 
plants are eventually grazed out if overuse of a range area 
is prolonged. 

Before domestic grazing animals began using the range 
in this county, the plants that grew on each soil made up 
the potential or climax vegetation. These climax plants are 
called decreasers or increasers, depending on their response 
to grazing pressure. The decreasers are generally the tallest 
growing, most productive plants, and generally are domi- 
nant in the climax plant cover. The increasers are present 
insmaller amounts and are generally lower growing plants 
that fill in as the rnore desirable plants decline. They, in 
turn, are weakened by continued close grazing and also 
begin to decline. Invaders are weedy plants that are not in 
the climax composition. They are generally less palatable 
and fill the voids that develop as the decreasers and in- 
creasers are weakened or killed. 

Continuous overgrazing of any range site causes the com- 
position of the plant cover to change from that of the orig- 
inal or climax cover. The degree of these changes is re- 
flected in the range condition class, The range condition 
of a site is determined by comparing the kinds and amounts 
of the present plant cover with the kinds and amounts of 
plants im the climax or potential plant cover. The climax 
plant community of a range site can be determined by 
study of relict areas and undisturbed areas or areas where 
grazing animals have been excluded. The range condition 
1s excellent if more than 75 percent of the present compo- 
sition is made up of original, or climax, plants. It is good 
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if the percentage of climax plants is 50 to 75 percent, fair 
if the percent is 25 to 50, and poor if less than 25 percent. 
Range condition is determined to provide an estimate of 
the deviation from climax on a range site and serves as a 
basis for planning the management needed to improve or 
maintain the plant community for the uses planned. 


Management of range 


A management program on range includes three groups 
of conservation practices. They are forage management 
practices, animal control practices, and special improve- 
ment practices. 

Forage management practices are the most important in 
any range conservation program. Proper grazing use, de- 
ferred grazing, and planned grazing systems are the major 
practices. Proper grazing use includes a safe degree of use, 
proper season of use, and range readiness. As a general 
tule, at least 50 percent of each year’s growth should be left 
by grazing animals to maintain the vigor and production 
of the better grasses, Forage management should be ap- 
plied on all range sites. Good forage management is essen- 
tial to maintain the range condition on sites in good or 
excellent condition or to improve the range condition on 
sites in poor or fair condition. 

Animal control practices include fencing, salting, and 
use of mineral supplements, water developments, riding or 
herding, and livestock pest control. One or more of these 
practices is generally needed to obtain optimum uniformity 
in distribution of grazing use over a range area. In effect, 
they are essential means of achieving a good forage man- 
agement program. 

Special improvement practices are needed in places 
where other management practices do not achieve the de- 
sired results or where recovery is too slow from forage 
management alone. They include range seeding, fertiliza- 
tion, range pitting, contour furrowing, shallow chiseling, 
waterspreading, and brush control. 

Where feasible, the mechanical treatment practices of 
pitting, contour furrowing, and shallow chiseling can 
speed recovery of a range area in two ways. They in- 
crease the rate and amount of moisture taken in by the 
soil and reduce the amount of the less desirable plants 
in the area, These practices must be followed by deferred 
grazing to allow the more desirable plants to improve or 
reestablish themselves. If there are not enough of the bet- 
ter grasses to accomplish this recovery, a seedbed should 
be prepared, the range should be seeded, and then graz- 
ing should be deferred. 

A water supply is necessary in every range area for the 
health and growth of livestock. Properly planned water 
developments help to achieve uniform’ distribution of 
animals. 

The range condition on all of the range sites in Dawson 
County can be maintained or improved by practicing 
proper grazing use and by using an appropriate grazing 
system. 


Descriptions of range sites 


A range site is a distinctive kind of range that differs 
from other kinds of range in its potential to produce na- 
tive plants. It is a product of all environmental factors re- 
sponsible for its development. In the absence of abnormal 
disturbances and physical deterioration, the site supports 
a plant community characterized by an association of spe- 
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Tas LE 2.—Estimated average acre 


[Absence of yield figure indicates that the crop is not suited 


Winter Spring Barley 
Soil wheat, wheat, 
dryland dryland 
Dryland Irrigated 
Bu. Bu. Bu, Bu. 
Banks soils...-__-------- = ee wenn ern ne nnn nnn tren nnn [one ne ener cg fec nec r cer rgr lace errr es 45 
Beaverton complex, 4 to 15 percent slopes__.------------------------------ 18 15 Die | meena ete oa 
Cherry silty clay loam, 0 to 2 percent slopes.__...-------------------------- 28 22 38 75 
Cherry silty clay loam, 2 to 4 percent slopes_------------------------------- 28 22 38 60 
Cherry silty clay loam, 4 to 8 percent slopes._---.---.~---------------------- 26 20 BOM oe. Mese irs. hal 
Dast fine sandy loam, 2 to 8 percent slopes_-_------------------------------ 22 18 SU oti sow ere ce 
Dast-Blanchard complex, 2 to 8 percent slopes_----------------------------- 12 10 b Bs Uae ere 
Dast-Blanchard complex, 8 to 25 percent slopes----------------------------- 10 8 16sec eee 
Farnuf loam, 0 to 4 percent slopes_-.---------------------------+---------- 30 24 40 80 
Farnuf loam, 4 to 8 percent slopes. --------------------------------2------ 28 22 BO dic Saeadeauese 
Farnuf-Shambo loams, 0 to 4 percent slopes___----------------------------- 30 24 AQ) |bostts one 
Farnuf-Shambo loams, 4 to 8 percent slopes..-..--------------------------- 26 20 G4 oe ie ees 
Havrelon silt loam, 0 to 2 percent slopes...--.----------------------------- 28 22 38 80 
Havrelon silt loam, 2 to 4 percent slopes____------------------------------- 28 22 38 75 
Lambert silt loam, 2 to 8 percent slopes. . . ..------------------------------ 22 18 24: al ee ee 
Lambert silt loam, 8 to 15 percent slopes - - . .------------------------------ 16 pees 4 | Al eee ra wenes 
Lohler silty clay loam. ..-------.-------------- 22-02-00 rn errr 28 22 38 75 
Marias silty clay, 0 to 2 percent slopes. . . .-------------------------------- 30 24 38 70 
Marias silty clay, 2 to 4 percent slopes . . _-----------------------------+--- 30 24 38 70 
Marias silty clay, 4 to 8 percent slopes... .----------------------------+--- 26 22 BQ. Velie Sod 
Regent silty clay loam, 1 to 4 percent slopes . . ..--------------------------- 28 22 BG. ise F he Susctates 
Regent silty clay loam, 4 to 8 percent Slopes... ves cntensernsSscsacssecssled 26 20 BG sachet ee 
Regent-Dimyaw complex, 4 to 8 percent slopésiee so seces lsc este ete eeee Ses 24 20 B6-jac ate 
Regent-Dimyaw complex, 8 to 15 percent slopes__-------------------------- 20 16 26.207 sueecees 
Savage silty clay loam, 0 to 2 percent slopes._--~ --------------------------- 30 24 40 80 
Savage silty clay loam, 2 to 4 percent slopes__..---------------------------- 30 24 40 80 
Shambo loam, 0 to 2 percent slopes . . ..-------------------------------7777 30 24 40 80 
Shambo loam, 2 to 4 percent slopes - _ .-------------+------------------00 0 28 22 5: i (ee 
Shambo loam, 4 to 8 percent slopes . . .------------------------------------ 25 20 SEN ee. ooh oe 
Shambo-Lambert complex, 4 to 8 percent slopes. -~.------------------------- 23 19 80) Usa ae2 ees 
Shambo-Lambert complex, 8 to 15 percent slopes--------------------------- 22 16 27. ee as oe aes 
Tally fine sandy loam, 0 to 4 percent slopes. --.-------------------------7-- 25 20 82) loo 2e eee sass 
Tally fine sandy loam, 4 to 8 percent slopes_----_-------------------------- 25 20 32) eel te eos S 
Tally fine sandy loam, 8 to 15 percent slopes 23 18 1: | een re 
Trembles fine sandy loam_..------------------------------------ 09 ------- 25 22 32 70 
Trembles loam________-------------------- ee en enn rrr 25 22 32 65 
Turner fine sandy loam, 1 to 4 percent slopes ___---------------------------- 25 20 82. eke et Aa 
Turner loam, 0 to 2 percent slopes... -------------------------------------- 28 22 36 80 
Turner loam, 2 to 4 percent slopes_-..-----------------+------------------- 28 22 36 70 
Turner loam, 4 to 8 percent slopes--.-----------------------------er-0rr- 25 20 2s |dee bee tots 
Turner-Beaverton loams, 0 to 2 percent slopes...--------------------------- 26 20 32 70 
Turner-Beaverton loams, 2 to 4 percent slopes___--------------------------- 26 20 32 70 
Turner-Beaverton loams, 4 to 8 percent slopes._..-------------------------- 23 | 18 28) iseloeesee 
Vida clay loam, gently undulating..--.------------------------------770-7- 34 30 45 || oo oe osc 
Vida clay loam, undulating___...---------------------------- 5-5 -- rece 30 26 4032 oo eee 
Vida-Zahill complex, undulating - ---_----------------------------+------7- 28 24 AOC eect see 
Vida-Zahill complex, rolling. ....--------------------------------------500- 26 | 22 D4 |/se2kecd eee 
Williams loam, gently undulating-_..---.--------------------------------- 36 30 5Q: |aiee cee eted 
Williams-Vida complex, gently undulating--------------------------------- 36 30 50 cece eee eee 
Williams-Vida complex, undulating__..-.---------------------------------- 32 28 45 snes Shee 


t Animal-unit-month is used to express the amount of forage or feed required to maintain 


1 animal unit for a period of 30 days. 
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yields of principal crops 


to the particular soil or generally is not grown on it] 


r 

Oats Corn for Sugar Dry Alfalfa Cereal Tame Pasture 
silage, beets, beans, j|__ hay, bay, . 
irrigated | irrigated | irrigated dryland dryland 
Dryland Irrigated Dryland | Irrigated Dryland Irrigated 
Bu. Bu, Tons Tons Cwt. Tons Tons Tons Tons ALUM. AULA 

eee eee ae 50 10 nl ees eee | ae ee ere Dhmame eet |S ee tale Vee eat 
OA em Sept Se A Fee ok tates ce a ede ere atlanta 0.5 ON) | seer cece cheer mee ocee 
45 100 26 18 26 17 5 2. 0 1,2 1.2 9 
45 95 22 17 24 17 5 2.0 12 1,2 9 
AQ: 2525. 2S. Se ee eee eee a ee 1.3 3 1.5 1.3 wD Soet whe As 
89 Nee cat eee des ee eee ee ee eee eo te 8 .6 es eee ere 
20. ee ee eD oD tele Sa ot ee ote che EAE So eh ee uen| eke keer .7 6 0. naan ceice jae 
AQ Ui wt cameas | Petty |) Sonat os | eter See eee en ee A ai a) BDA | ose oe ciel 
45 100 26 22 28 2. 0 5 2.3 1.5 1.0 9 
AQ sess tase dol tates hie Blo Pe tame ee Po eo 18: tea Bote 2.0 14 TO) eeco ae See 
AO: | eee ee Ce ere lh cae ite [ele Bae ol neat > a ee ee 2.3 1.5 ge | S| eee ge re 
38) vos Se eck edocs els Soe uo. alee ee ces 158 | peek aoeshe 1.9 1.3 TQ. osecee ae 
45 100 26 18 26 1.5 5 17 15 1.0 8 
45 90 24 17 24 1x5: 5 1.7 1.5 1.3 8 
Bator aeee feet oe te I oA Pelle 8 SAL! Se ad 1.0 9 . 
OO nats ees ee oe lL ee SAE eh Se |e gs, ho wa i 
45 100 26 18 26 1.7 5 2.0 1.3 
40 75 15 16 16 1.7 5 CT nee ee 
40 75 15 15 16 1.7 5 os | cet 
O8ia| aoa tet eh te ee oe Sal Real ons TS (Soe. gers oe 2.0) oo sep e oe 
40. | ete as lea cdo d wed | des ee i Se ise Ga | ee eee era 2.0 L4 
AO) Shoe Se tect aoe Sees IE eo ako Bl Bee at WA ee s2e2 5 oo 6 1.7 1.2 
BO ERE Sells ate eee en eh eee UES, Dias || niet oe 1.5 1.3 
DOR Net aR aaNet een Seas | Saute ea e[ dN rhage ainni| Sook gee ee .8 .7 
45 100 26 22 24 1.7 5 2.3 1.7 
45 100 24 21 22 1.7 5 2.3 1.7 
45 100 26 22 25 2.0 5 2.0 1.7 
BOM eho d aA oe ae tee tt tet ae Lex oS Tes | tee 2) to ote 1.8 1.6 
BO escad th tle ete A ae ene (e enon a AIPR ty Paes eee ee 1.7 1.3 
Boyes se AMS we wd Qee oe te ei rae ae 1:24) 1.2 li 
BO) one ee | es eee leet cee en Se eee eens 9 ooh 
|e pene ene EO | LONG OA BO Pesos co, 2.0 1.2 
Ones weet GR aan [eran Gotti eeet tare VeS ioe on a aad 2.0 1.2 
BO: seks med | eee te 82 Sead erat Goo ree Cain hin ee padllgay ae dg 1.5 1.0 
36 90 22 14 22 1.2 4 1.8 1.0 
36 80 22 14 22 1.2 4 18 11 
50 ase ry Re | ae (en PS BO oe oe 2. 0 1.0 
40 90 25 21 25 2.0 5 2.3 1.2 
40 80 25 20 25 2.0 5 2.3 1.2 
SOs teeta Ie ela st ATA tons Salen ecg ARO, 1 Es a (eer eens 2.0 1 
AD Niet s See OTS ea ates 20 23 1. 8 4 2. 0 Li 
AO), | Ste eRe | oan eee he 19 23 1.8 4 2.0 Ll 
Oe Poteet sea eat Fol ee ce aetna 5 an See ae 1.8 1.0 
GON rete Set SEAS tet ot | een fee Ee a 22062 Meo ce 2.3 15 
DO: Mow ha IS Socta| eto Aon | he wt cohaeen ot ck ou LP Bi eles oF 2.0 1.3 
510g | Benner cat eee ee el eee rey OSPR EU ENS Ve Go feee S28 1.8 1.3 
BO oka tevee- |S. eet Te e|Lsame sree tere pin ee ree 1.6 12 
GOA te seca alle Pew ae en ek Ne 2.0 Vecedee tos 2.5 1.6 
QO eoetee ee ese eho | MO gy ate ale ede Di Oot agree, actin 2.5 1.6 

Z OOM cei eee ce 22 eel ne i eC le S ee T8) |oas aoe es 2. 0 15 
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cies different from that of other range sites in terms of 
kinds or proportion of species or in total annual yield. 

The soils in Dawson County have been grouped into 
range sites according to the kinds or amounts of climax 
vegetation that the soils are capable of producing. Deter- 
mining the kinds and amounts of plants erowing on any 
specified range site is necessary in planning the manage- 
ment of that site. For example, it is necessary to know 
that the Overflow range site is capable of producing a spec- 
ified kind and amount of native vegetation and that the 
Gravel range site is capable of producing a much smaller 
amount of vegetation made up of entirely different plants. 
In Dawson County most range sites differ in their man- 
agement needs as well as in the numbers of grazing ani- 
mals they can support. 

Tn this section the 14 range sites in Dawson County are 
described. A brief description of the soils in each range 
site is included. The composition of the climax, or po- 
tential, plant cover is given in terms of decreaser and in- 
creaser plants, The range condition is then discussed, and 
the response to forage management practices and the suit- 
ability to mechanical treatment are given. The estimated 
total annual yield per acre is given for each site when it is 
in excellent range condition. 


All the soils of a given series ave not necessarily in the 
same range site. To find the names of the soils in any one 
range site, refer to the “Guide to Mapping Units” at the 
back of this publication. 


CLAYEY RANGE SITE 


This range site consists of Dimyaw, Regent, Lohler, and 
Marias soils. These soils are deep, slowly permeable, well- 
drained silty clay loams and silty clays. The Regent and 
Dimyaw soils are undulating to rolling and are on up- 
Jands, and the Lohler and Marias soils are nearly level on 
terraces and gently sloping on alluvial fans (fig. 5). Areas 
of this site are mainly in the southeastern part of the 
county. They are commonly small, and only a few small 
areas of the Lohler and Marias soils are used for range. 
This site makes up only 1.4 percent of the range in the 
county. 

These soils have a moderately slow intake rate and high 
available water capacity. Runoff is slow on Lohler and 
Marias soils and medium on Regent and Dimyaw soils. 

The approximate composition of the climax or potential 
plant community, by weight, is 60 percent western wheat- 
grass and thickspike wheatgrass, 18 percent green needle- 
grass, 5 percent blue grama, 7 percent perennial forbs, 5 
percent big sagebrush, and 5 percent short grasses. Under 


Figure 5.—In foreground is an area of Clayey range site, in which are Regent soils; in background is an area of Thin Hilly range site, 
2 in which are Dimyaw and Lambert soils. 
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continued heavy grazing, the wheatgrasses and green 
needlegrass decrease. Blue grama, perennial forbs, short 
grasses, and sagebrush increase. 

Most. of the site is in good condition, but in some areas 
where good management has allowed the better grasses to 
maintain or reestablish themselves, the site is in excellent 
condition. 

This site generally responds well to such management 
as proper grazing use and a planned grazing system. This 
site is suited to mechanical treatment. Shallow chiseling, 
rae pitting, contour furrowing, and range seeding nor- 
mally bring satisfactory results if followed by proper 
management. 

If this site is in excellent, condition, the estimated annual 
yield of air-dry herbage ranges from 1,300 pounds in 
favorable years to 800 pounds in less favorable years. 
About 95 percent of this production is plants that furnish 
forage for cattle, sheep, deer, and antelope. 


DENSE CLAY RANGE SITE 


Vanda clay, 0 to 8 percent slopes, is the only soil in this 
range site. This soil is mainly on terraces and fans in the 
drainageway of Cedar Creek in the southeastern part of 
the county. Slopes range up to about 8 percent but in most, 
places are less than 2 percent. The soil is dense, strongly 
alkaline to very strongly alkaline clay throughout. The 
areas are as much as several hundred acres in size along 
Cedar Creek. The site makes up about 0.4 percent of the 
range in the county. 

Water enters and moves very slowly through these soils. 
Runoff is slow in most areas. 

The approximate composition of the climax or potential 
plant community, by weight, is 80 percent western wheat- 
grass and thickspike wheatgrass, 5 percent perennial forbs, 
5 percent short grasses, 3 percent saltgrass, 3 percent 
greasewood, 2 percent squirreltail, and 2 percent sagebrush. 
Under heavy grazing, western wheatgrass and thickspike 
wheatgrass are replaced by buffalobur, foxtail barley, 
tumblegrass, curlycup gunweed, pricklypear, false buffalo- 
grass, and annual plants. 

Most of this site is in good condition. Some areas on 
some of the more overused flats along Cedar Creck are in 
fair condition. This site generally responds slowly to such 
management as proper grazing use and a grazing system. 
It is not swell suited to mechanical improvement practices. 
Shallow chiseling temporarily inereases production in 
places by increasing infiltration. 

If this site is in excellent condition, the estimated annual 
yield of air-dry herbage, per acre, ranges from 800 pounds 
in favorable years to 400 pounds in less favorable years. 
About 90 percent of this production is plants that produce 
forage for cattle, sheep, deer, and antelope. 


GRAVEL RANGE SITE 

This range site consists of soils in the Tinsley series. 
These soils are undulating to very steep and are on finger- 
ling ridges and edges of benches. In most places the sur- 
face layer and the upper part of the subsurface layer are 
gravelly or very gravelly sand, but in some places the 
upper 2 to 8 inches of the surface layer is very gravelly 
fine sandy loam. In most places gravel content decreases at 
a depth of more than about 18 inches, This site makes up 
about 4 percent of the range in the county. 


Rainfall and snowmelt enter these soils rapidly, but most 
of the water is lost through deep percolation. 

The approximate composition of the climax or potential 
plant community, by weight, is 17 percent plains muhly, 
15 percent perennial forbs, 13 percent needle-and-thread, 
12 percent bluebunch wheatgrass, 10 percent sand drop- 
seed, 5 percent little bluestem, 5 percent sand bluestem, 5 
percent prairie sandreed, 5 percent short grasses, 5 per- 
cent upland sedges, 8 percent western wheatgrass, 3 per- 
cent Indian ricegrass, and 2 percent woody plants. Under 
heavy grazing, plains muhly, needle-and-thread, blue- 
bunch wheatgrass, and sand dropseed are replaced by short 
grasses, forbs, red three-awn, sandwort, and sunflowers. 

This site is mostly in fair and good condition. In some 
places, fringed sagewort and green sagewort have increased 
and are a significant part of the plant cover. This site re- 
sponds slowly to proper grazing use and grazing systems. 
It is not suited to mechanical treatment practices. 

If this site is in excellent condition, the estimated annual 
yield of air-dry herbage, per acre, ranges from 800 pounds 
in favorable years to 400 pounds in Jess favorable years. 
About 95 percent of this production is plants that produce 
forage for cattle, sheep, deer, and antelope. 


OVERFLOW RANGE SITE 

This range site consists only of Cherry, Havrelon, and 
Trembles soils, occasionally flooded. These soils are in nar- 
row valleys and along the flood plains of many intermit- 
tent streams in the county. In most places the different 
terrace levels ave separated by short steep breaks a few 
feet wide and a few feet high. Stream channels in most 
areas are only 2 few feet deep, have numerous sharp bends, 
and meander across the entire width of the valleys. This 
site receives additional water as runoff front steep valley 
walls and side drainageways from the uplands. This water 
spreads over the nearly level fans and terraces. In some 
places the lowest terrace levels are flooded in most years. 
On part of this range site are dike systems designed to 
spread water diverted from stream-flow. These soils are 
deep, light-colored, well-drained silty clay loams, loains, 
and fine sandy loams. 

This site makes up only about 5 percent of the range in 
the county, but because it has more favorable moisture 
conditions, it produces more grazeable forage per acre 
than other sites. Areas on the narrow, nearly level to 
gently sloping terraces and fans are small. 

The approximate composition of the climax or potential 
plant community, by weight, is 30 percent western wheat- 
grass and thickspike wheatgrass, 20 percent other tall 
grasses, 15 percent green needlegrass, 10 percent woody 
plants, 5 percent needle-and-thread, 5 percent big blue- 
stem, 5 percent little bluestem, 5 percent slender wheat- 
grass, and 5 percent perennial forbs. Under continued 
heavy grazing, green needlegrass, needle-and-thread, west- 
ern wheatgrass, thickspike wheatgrass, and other tall 
grasses are replaced by increased amounts of silver sage- 
brush, Kentucky bluegrass, Canada bluegrass, smooth 
brome, tumblegrass, and annual plants. 

This site is mostly in fair and good condition. In some 
areas good management has allowed the better grasses to 
maintain themselves, and the site is in excellent condition. 
Most of this site has been overgrazed in the past by sheep 
and cattle. In some small areas silver sagebrush, rosebush, 
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and snowberry have increased and are a dominant part of 
the plant cover. This site generally recovers rapidly if 
proper grazing use and a planned grazing system are em- 
ployed. Response is slow where the plant cover is comi- 
nated by Kentucky bluegrass or smooth brome. Brush 
control 1s feasible in small local areas where silver snge- 
brush, rosebush, or snowberry are dominant in the plant 
cover. Most of this site is not suited to mechanical improve- 
ment because of the erosion hazard if the plant cover is 
destroyed. 

An even balance of grazing between this site and adja- 
cent sites is difficult to obtain because of the shade, shelter, 
longer green grass period, and available water on this site. 
Consequently, where tracts of this site are sufficiently 
large, grazed areas should be separated by fences to facili- 
tate good grazing management. 

Tf this site is in excellent condition, the estimated annual 
yield of air-dry herbage, per acre, ranges from 2,500 
pounds in favorable years to 1,500 pounds in Jess favorable 
years. About 85 percent of this production is plants that 
produce forage for cattle, sheep, deer, and antelope. 


PANSPOTS RANGE SITE 


Absher loam, 0 to 8 percent slopes, is the only soil in this 
range site. This soil is nearly level to sloping and is on 
alluvial fans in the southeastern part of the county. In 
some areas this soil has a surface layer of silt loam 2 to 4 
inches thick. In areas where there ave nearly barren, i1- 
regularly shaped, alkali panspots, the surface layer 1s a 
fragile crust of bleached silts or very fine sands 1 to 14 
inch thick. The subsoil is. dense, strongly alkaline stlty 
clay that has seams of gypsum below a depth of about 12 
inches. The substratum 1s massive, stratified silty clay and 
silty clay loam, Areas are commonly less than 100 acres in 
size. This site makes up 0.4 percent of the range in the 
county. 

Water moves very slowly through these soils. Runoff is 
slow to medium. The hazard of erosion is moderate to high. 

The approximate composition of the climax or potential 
plant community, by weight, is 538 percent western wheat- 
grass, 14 percent short grasses, 10 percent needle-and- 
thread, 8 percent alkali sacaton, 8 percent woody plants, 5 
percent green needlegrass, 5 percent perennial forbs, 5 
percent winterfat, 4 percent plains reedgrass, 4 percent 
upland sedges, and 2 percent prairie sandreecls. Under con- 
tinued heavy grazing, western wheatgrass, needle-and- 
thread, winterfat, alkali sacaton, and green needlegrass are 
replaced by increased amounts of short grasses, woody 
plants, cactus, false buffalograss, tumblegrass, foxtail bar- 
ley, curlycup gumweed, broom snakeweed, and many an- 
nual plants. 

This site ranges from fair to excellent in condition. Most 
of the site is in good condition. This site responds mod- 
erately well to proper grazing use and a grazing system. 
Shallow chiseling increases production in places by in- 
creasing infiltration. Intensive mechanical treatment can 
deteriorate the site by mixing the thin loam surface layer 
into the underlying dense clay. 

Tf this site is in excellent condition, the estimated annual 
yield of air-dry herbage ranges from 800 pounds in favor- 
able years to 400 pounds in less favorable years. About 80 
percent of this production is plants that furnish forage for 
cattle, sheep, deer, and antelope. 


SALINE LOWLAND RANCE SITE 

This range site consists only of Saline land. This land 
type is nearly level to gently sloping and is on stream ter- 
races, The deep loamy soil materials are strongly saline, 
and there is a crust of salts on the surface in many places. 
A water table is at or within a few inches of the surface 
during the growing season in most years. The areas are 
less than 100 acres in size, This site makes up about 0.5 
percent of the range in the county. 

The approximate composition of the climax or potential 
plant community, by weight, is 45 percent alkali sacaton, 
15 percent western wheatgrass, 10 percent saltgrass, 10 
percent alkali cordgrass, 5 percent alkali grass, 5 percent 
slender wheatgrass, 5 percent bearded wheatgrass, 5 per- 
cent sedges, and 3 percent squirreltail. Under continued 
heavy grazing, alkali sacaton and western wheatgrass de- 
crease and are replaced by saltgrass, mat muhly, foxtail 
barley, curlycup gumweed, tumblegrass, rushes, and an- 
nual plants. 

This site ranges from fair to excellent in condition, de- 
pending on how severe the use of the area by livestock has 
been in the past. In some areas good management has al- 
lowed the better plants to maintain themselves, and the 
site is in excellent condition. In some areas saltgrass has 
increased and is the dominant plant. This site recovers 
rapidly when proper grazing use and a grazing system are 
employed if enough of the better grasses are present. 
These saline-alkali soils are not suited to mechanical im- 
provement practices. 

Tf this site is in excellent condition, the estimated annual 
yield of air-dry herbage, per acre, ranges from 2,200 
pounds in favorable years to 1,200 pounds in less favorable 
years. About 95 percent of this production is plants that 
furnish forage for cattle, sheep, deer, and antelope. 


SALINE UPLAND RANGE SITE 

This site consists of soils of the Benz series. Benz soils 
are nearly level to strongly sloping and are on terraces and 
alluvial fans. This site is mainly in the nearly level to 
gently sloping bottoms of coulees that drain areas of Bad- 
land and Lambert soils in the eastern part of the county. 
Benz soils ave light colored, strongly alkaline to very 
strongly alkaline, and well drained. Typically, the soils 
ave stratified loams, clay loams, and silty clay loams. This 
site makes up about 1.5 percent of the range in the county. 

Runoff is alow to medium. 

The approximate composition of the climax or potential 
plant community, by weight, is 830 percent western wheat- 
grass, 30 percent short grasses, 8 percent Nuttall saltbush, 
5 percent alkali sacaton, 5 percent plains reedgrass, 5 per- 
cent needle-and-thread, 5 percent saltgrass, 5 percent 
squirreltail, 5 percent greasewood, and 2 percent perennial 
forbs. Under heavy grazing, western wheatgrass, alkali 
sacaton, squirreltail, Nuttall saltbush, needle-and-thread, 
and greasewood are replaced by false buffalograss, foxtail 
barley, short grasses, and annual plants. 

Tf this site is in excellent condition, the estimated annual 
yield of air-dry herbage, per acre, ranges from 600 pounds 
in favorable years to 800 pounds in less favorable years. 
About 10 percent of this production is plants that furnish 
forage for cattle, sheep, deer, and antelope. 


SANDS RANGE SITE 
This range site is made up of Banks soils on low terraces 
of the Yellowstone River and sloping to very steep Blan- 
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chard and Lihen soils on uplands. These soils are deep, 
rapidly permeable, somewhat excessively drained loamy 
fine sands or loamy sands. This site makes up about 4 per- 
cent of the range in the county. 

These soils have a rapid intake rate but moderate avail- 
able water capacity. Gentle rains are highly effective 
sources of water because only a small amount of water 
runs off. In a few places, small areas are subject to soil 
blowing. 

The approximate composition of the climax or poten- 
tial plant community, by weight, is 30 percent prairie 


sandreed, 28 percent little bluestem, 10 percent sand blue-° 


stem, 10 percent woody plants, 5 percent. big bluestem, 5 
percent needle-and-thread, 5 percent upland sedges, 5 
percent perennial forbs, and 2 percent western wheatgrass. 
Under heavy grazing, prairie sandreed, little bluestem, 
sand bluestem, and big bluestem are replaced by increased 
amounts of needle-and-thread, western wheatgrass, sedges, 
and large amounts of annual grasses and forbs. 

Most of this site is in fair and good condition. In places 
where good management has allowed the better grasses to 
maintain or reestablish themselves, the site is in excellent 
condition. In some areas green sagewort has increased and 
is a significant part of the plant cover. This site ordinarily 
responds well to proper grazing use and a grazing system. 
Mechanical measures that disturb the surface can cause a 
very severe soil blowing and should be avoided. 

If this site is in excellent condition, the estimated annual 
yield of air-dry herbage, per acre, ranges from 1,800 
pounds in favorable years to 1,000 pounds in less favorable 
years. About 90 percent of this production is plants that 
furnish forage for cattle, sheep, deer, and antelope. 


SANDY RANGE SITE 


This range site consists of well-drained Dast, Tally, 
Trembles, and Turner soils. The Dast, Tally, and Turner 
soils are nearly level to rolling and are on uplands, and 
Trembles soils are nearly level and are on parts of the ter- 
races along most streams in the county. These soils have a 
surface layer of fine sandy loam. This site makes up about 
4.5 percent of the range in the county. 

These soils have a moderate intake rate and available 
water capacity. 

The approximate composition of the climax or potential 
plant community, by weight, is 20 percent little bluestem, 
20 percent needle-and-thread, 15 percent prairie sand- 
reed, 15 percent western wheatgrass, 8 percent short 
grasses, 7 percent. woody plants, 5 percent sand bluestem, 
5 percent other tall grasses, 3 percent sand dropseed, and 
2 percent side-oats grama. Under continued heavy grazing, 
the bluestems, needle-and-thread, prairie sandreed, side- 
oats grama, and other high-producing grasses are re- 
placed by upland sedges, green sagewort, tumblegrass, 
and annual grasses and forbs. Vegetation in overgrazed 
areas is mainly smooth brome, Kentucky bluegrass, and 
less desirable brush plants. 

_ Most areas of this site are in fair or good condition. This 
site generally responds well to such management as proper 
grazing and deferred rotation grazing. Recovery is very 
slow in areas where the better plants are nearly or com- 
pletely grazed out. The more nearly level parts of this site 
are suited to most mechanical improvements, The response 
to shallow chiseling or range pitting is normally good if 


enough of the better grasses are present. Complete prep- 
aration of the seedbed followed by range seeding is needed 
in some areas. Brush control is feasible in some bottom- 
land aveas where silver sagebrush, rosebush, or snowberry 
are dominant in the plant cover. 

If this site is in excellent condition, the estimated an- 
nual yield of air-dry herbage, per acre, ranges from 1,600 
pounds in favorable years to 900 pounds in less favorable 
years. About 90 percent of this production is plants that 
furnish forage for cattle, sheep, deer, and antelope. 


SHALLOW CLAY RANGE SITE 


Norbert clay, 8 to 65 percent slopes, is the only soil in 
this range site. This soil is mainly on the low clayey ridges 
in the Cedar Creek drainageway in the southeastern part 
of the county. Slopes range from 8 to more than 40 per- 
cent. It has a thin surface layer and dense subsurface lay- 
ers that rest abruptly on platy, fractured claystone at a 
depth of less than 20 inches. Few plant roots are below a 
depth of 20 inches. Many areas ranging from one-fourth 
acre to 5 acres are eroded. This site makes up about 1 per- 
cent of the range in the county. 

This soil has a slow water intake rate. Runoff is rapid. 

The approximate composition of the climax or potential 
plant community, by weight, is 35 percent western wheat- 
grass, 22 percent green needlegrass, 7 percent little blue- 
stem, 7 percent perennial forbs, 5 percent prairie sandreed, 
5 percent Rocky Mountain juniper, 4 percent bluebunch 
wheatgrass, 8 percent plains muhly, 3 percent big sage- 
brush, 3 percent greasewood, 3 percent Nuttall saltbush, 
and 2 percent winterfat. Under heavy grazing, western 
wheatgrass, green needlegrass, bluebunch wheatgrass, 
plains muhly, prairie sandreed, Nuttall saltbush, little 
bluestem, winterfat, and greasewood are replaced by curly- 
cup gumweed, buffalobur, foxtail barley, sunflower, 
tumblegrass, and many annual species. 

Most areas of this site are in good or excellent condition. 
Small areas near water and along some easily reached 
draws and small side drainageways are in fair condition. 
This site responds well to such management as proper graz- 
ing and a grazing system. This site is not suited to any 
mechanical improvement practices, because of the shallow- 
ness of the soil and the severe hazard of erosion. Uniform 
distribution of grazing is difficult to obtain on this site 
because of the varied terrain and lack of good permanent 
water developments. Small stockwater dams commonly 
used on this range site generally become filled. with sedi- 
ment in a few years. The site commonly has high wildlife 
potential. 

If this site is in excellent condition, the estimated annual 
yield of air-dry herbage, per acre, ranges from 900 pounds 
in favorable years to 400 pounds in less favorable years. 
About 85 percent of this production is plants that furnish 
forage for cattle, sheep, deer, and antelope. 


SHALLOW TO GRAVEL RANGE SITE 


This range site consists of Beaverton soils. The soils are 
mainly on low, steep ridges on high benches or on the edges 
of these benches, but they also are nearly level to undulat- 
ing in some areas used for range. These soils have a surface 
layer of dark grayish-brown gravelly loam and a subsoil 
of gravelly clay loam that rests abruptly on a substratum 
of sand and gravel at a depth of 10 to 20 inches. This site 
makes up less than 1 percent of the range in the county. 
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These soils have a moderate intake rate and a Jow avail- 
able water capacity. 

The approximate composition of the climax or potential 
plant community, by weight, is 25 percent needle-and- 
thread, 20 percent ‘western wheatgrass and thickspike 
wheatgrass, 10 percent little bluestem, 10 percent short 
grasses, 8 percent bluebunch wheatgrass, 8 percent plains 
muhly, 7 percent perennial forbs, 5 percent prairie sand- 
reed, 5 percent sand dropseed, and 2 percent side-oats 
gvama. Under continued heavy grazing, needle-and-thread, 
Western wheatgrass, thickspike wheatgrass, bluebunch 
wheatgrass, and little bluestem are replaced by upland 
sedges, blue grama, Sandberg bluegrass, red three-awn, 
hairy goldaster, and annual forbs. 

This site is mostly in fair and good range condition. In 
some areas where good management has allowed the better 
grasses to maintain themselves, the site is in excellent con- 
dition. In some areas, fringed sagewort and green sagewort 
have increased and are a significant part of the plant cover. 
The areas occupied by this site are easily reached and 
readily grazed by livestock. During most winters the snow 
cover is light; consequently, the plants are exposed to 
heavy winter use that has helped contribute to overuse. 

This site responds moderately well to proper grazing and 
a planned grazing system. It is suited to mechanical im- 
provement practices, such as range. pitting, shallow chisel- 
ing, or range seeding. 

If this site is in excellent condition, the estimated annual 
yield of air-dry herbage, per acre, ranges from 800 pounds 
in favorable years to 400 pounds in less favorable years. 
About 95 percent of this production is plants that furnish 
forage for cattle, sheep, deer, and antelope. 


SILTY RANGE SITE 

This range site consists of Cherry, Farnuf, Havrelon, 
Lambert, Savage, Shambo, Trembles, Turner, Vida, Wil- 
liams, and Zahill soils. The Cherry soils are nearly level. to 
sloping and are on smooth alluvial fans and terraces. The 
Havrelon, Savage, and Trembles soils are nearly level and 
are on stream terraces. The Farnuf, Shambo, and Turner 
soils are nearly level and are on high benches. ‘The Lambert 
soils (fig. 6) are undulating to rolling and are on uplands. 
The Vida, Williams, and Zahill soils are on uplands that 
have been glaciated. These soils are moderately deep and 
deep and well drained. They have a surface layer of loam, 
silt loam, and silty clay loam. The Lambert soils are light 
colored. This range site, which is the most extensive in the 
county, makes up about 80 percent of the range. 

The soils have a moderate intake rate and available 
water capacity. They take in and hold most of the rainfall. 
Runoff is slow to medium, 

The approximate composition of the climax or potential 
plant community, by weight, is 45 percent western wheat- 
grass and thickspike wheatgrass, 20 percent needle-and- 
thread, 7 percent short grasses, 5 percent green needlegrass, 
5 percent little bluestem, 5 percent prairie sandreed, 5 per- 
cent blue grama, 3 percent winterfat, 3 percent perennial 
forbs, and 2 percent sagebrush and sagewort. Under con- 
tinued heavy grazing, the wheatgrasses, green needlegrass, 
needle-and-thread, little bluestem, prairie sandreed, and 
winterfat are replaced by short grasses, unpalatable forbs, 
clubmoss, and woody plants. 

This site ranges from fair to excellent in condition. Most 


of the site is in fair or good range condition. There are 
large areas where good management has allowed the better 
grasses to maintain or reestablish themselves, and the site 
Is in excellent condition. Large areas are easily reached and 
readily grazed by livestock throughout the year, and this 
contributes to the overuse of this site. 

This site generally responds well to such management as 
proper grazing and planned grazing systems. In areas 
where the better grasses are nearly or completely grazed 
out, recovery is very slow. Most of this site is suited to 
mechanical treatment. Shallow chiseling, range pitting, 
and contour furrowing followed by deferment of grazing 
bring good results in most areas where there are enough of 
the better grasses. A weed control program following treat- 
ment is needed in places where there are significant 
amounts of fringed sagewort, broom snakeweed, or other 
weedy plants. A complete preparation of the seedbed fol- 
lowed by range seeding and deferment of grazing is needed 
in some areas. Brush control is feasible in small areas 
where silver sagebrush, rosebush, or snowberry completely 
dominate the plant cover. 

If this site is in excellent condition the estimated annual 
yield of air-dry herbage, per acre, ranges from 1,500 
pounds in favorable years to 800 pounds in unfavorable 
years. About 95 percent of this production is plants that 
furnish forage for cattle, sheep, deer, and antelope. 


THIN HILLY RANGE SITE 


This range site consists of hilly or steep Dimyaw, 
Lambert, and Zahill soils and Terrace escarpments. These 
soils have smooth, complex slopes of more than 5 percent 
(fig. 7). They are deep, well-drained loams to silty clay 
loams. This site makes up about 29 percent of the range in 
the county. 

These soils have a moderate to moderately slow intake 
rate and moderate to high available water capacity. Run- 
off is medium to rapid, and small eroded areas are common. 

The approximate composition of the climax or potential 
plant community, by weight, is 20 percent little bluestem, 
90 percent western wheatgrass and thickspike wheatgrass, 
10 percent prairic sandreed, 10 percent needle-and-thread, 
10 percent short-grass increasers, 5 percent green needle- 
grass, 5 percent perennial forbs, 5 percent sed ge increasers, 
5 percent woody plants, 4 percent plains muhly, 4 percent 
bluebunch wheatgrass, and 2 percent side-oats grama. 
Under heavy grazing, little bluestem, western wheatgrass, 
thickspike wheatgrass, prairie sandreed, green needlegrass, 
and bluebunch wheatgrass are replaced by increased 
amounts of short grasses, sedges, forbs, annuals, broom 
snakeweed, curlycup gumweed, and fringed sagewort. 

This site is mostly in good and excellent range condition. 
Some gently sloping areas of the site where the range has 
been overstocked in the past or where grazing distribution 
is poor are in fair condition. This site responds well to 
such management as proper grazing use and planned graz- 
ing systems. This site is not suited to any mechanical 
improvement practices, because of the general steepness 
and the high hazard of erosion. 

If this site is in excellent condition, the estimated annual 
yield of air-dry herbage, per acre, ranges from 1,200 
pounds in favorable years to 100 pounds in less favorable 
years. About 95 percent of this production is plants that 
furnish forage for sheep, cattle, deer, and antelope. 
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Figure 6.—In foreground is an area of Silty range site, in which are Lambert soils; in the brushy draws is an area of Overflow range 
site, in which are Cherry, Havrelon, and Trembles soils; and in background is an area of Thin Hilly range site, in which are Dimyaw soils. 


VERY SHALLOW RANGE SITE 


The Ringling part of the Lambert-Ringling complex, 15 
to 65 percent slopes, is the only soil in this range site, 
Slopes are steep and very steep. The soil has a surface 
layer of friable, brown or reddish-brown gravelly loam 
that rests abruptly on hard, fractured, reddish-colored 
shale at a depth of about 10 inches. Gravel in the surface 
layer consists mainly of sharp, angular shale fragments. 
In some places fragments are larger than gravel size, and 
in a few places, on ridge crests and steep buttes, outcrops 
of the shale form small boulders that have the appear- 
ance of clinkers. This site is mainly in the eastern and 
northeastern parts of the county and makes up less than 1 
percent of the range. ° 

The soil has low available water capacity, and runoff is 
rapid. 

The approximate composition of the climax or potential 
plant community, by weight, is 30 percent bluebunch 
wheatgrass, 12 percent plains muhly, 11 percent little blue- 
steam, 10 percent western wheatgrass, 7 percent needle- 


and-thread, 5 percent prairie sandreed, 5 percent short 
grasses, 5 percent perennial forbs, 5 percent creeping 
juniper, 5 percent skunkbush sumac, and 5 percent upland 
sedges. Under heavy grazing, nearly all of the grasses are 
replaced by annuals, red three-awn, broom snakeweed, 
sandwort, and pussytoes, 

Nearly all of this site is in good or excellent range con- 
dition. It has not been severely overused by grazing ani- 
mals in the past because it is generally steep and is on 
rocky knolls and ridges. Once this site has deteriorated 
through overuse, it responds slowly to proper grazing use 
and deferred grazing. It is not suited to mechanical im- 
provement practices, because the soil is very shallow and 
steep. 

If this site is in excellent condition, the estimated an- 
nual yield of air-dry herbage, per acre, ranges from 400 
pounds in favorable years to 200 pounds in less favorable 
years. About 90 percent of this production is plants that 
furnish forage for cattle, sheep, deer, and antelope. 
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Figure 7.—Typical area of Thin Hilly range site, in which are Lambert and Dimyaw soils. 


Use of the Soils for Wildlife * 


The wildlife in Dawson County and the soil associations 
that wildlife most commonly inhabit are discussed in this 
section. The kinds of wildlife and their numbers vary from 
place to place because the kinds and amounts of food and 
cover required by different animals vary with the kinds 
of soil, topography, and land use. More detailed descrip- 
tions of the soil associations are in the section “General 
Soil Map.” 

White-tailed deer, mule deer, and antelope are the big 
game animals found in the county. Deer most commonly 
inhabit the areas of brushy range on the low terraces and 
alluvial fans in stream valleys of the Cherry and Trem- 
bles-Havrelon associations. These associations have many 
fields of alfalfa where deer feed. Deer also find food and 
cover in the brushy coulee bottoms of steep and broken 
uplands that border the stream valleys in the Badland, 
Lambert-Dimyaw, Norbert-Vanda, and Tinsley-Lambert- 
Lihen associations. 

Antelope roam the Dast-Blanchard, Lambert, and 
Shambo-Lambert associations on the rolling uplands and 
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the Farnuf and Turner-Beaverton associations on the high 
benches. They feed mainly on the forbs or weedy plants 
and on woody plants in areas used as range, but large herds 
commonly graze in cropped fields. 

Game birds in the county are sharp-tailed grouse, gray 
partridge, ring-necked pheasant, and sage grouse. The 
sharp-tailed grouse and gray partridge ave most commonly 
found in the Dast-Blanchard, Lambert, and Shambo-Lam- 
bert associations on the rolling uplands; in the Farnuf 
and Turner-Beaverton associations on the high benches; 
and in the Vida-Williams association on uplands that have 
been glaciated. The ring-necked pheasant inhabits the 
brushy range and other brushy areas, such as fence rows 
in cropland in the Cherry and Trembles-Havrelon assocla- 
tions in the stream valleys. Sage grouse are found mainly 
in large areas of range on the Lambert and Shambo-Lam- 
bert associations in the southwestern part of the county. 

Migratory waterfowl are found along the Yellowstone 
River, mainly during migrations in spring and fall. Along 
the river the Canada goose and several species of duck are 
the most common. Some mallards, bluewing teal, and pin- 
tails nest along the river and around some farm ponds in 
other parts of the county. 

Many songbirds have been recorded in the county. Some 
migrate through in spring and fall, but many others nest 
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and raise their young here. The most common of those 
that nest in the county are meadowlarks, mourning doves, 
robins, and numerous sparrows. 

Predators found in the county are hawks, owls, raccoons, 
skunks, red fox, badgers, and a few coyotes. These animals 
help to control the rodent population. 

Furbearers, other than predators, are mainly jackrabbits 
and cottontail rabbits. A few beavers and muskrats live 
along the streams and around some farm ponds. 

Fish species native to the Yellowstone River are catfish, 
sauger, paddlefish, and goldeye. Some farm ponds have 
been stocked with largemouth bass, bluegill, and rain- 
bow trout. A few large ponds are stocked with northern 
pike. Where the water level can be maintained at depths 

of at least 10 feet, trout are the most desirable and easiest 
to manage. Satisfactory sites for ponds are in most areas 
of the Absher, Cherry, Dimyaw, Marias, Regent, and 
Vanda soils. 

Wildlife populations can be increased by managing 
range to produce more of the woody plants used as forage 
by game.animals. This generally can be accomplished by 
proper grazing use and votation-deferred grazing, which 
are also effective in managing range for domestic livestock. 
Wildlife habitat can also be improved by planting in 
windbreaks or shelterbelts such food-producing shrubs as 
caragana, chokecherry, plum, buffaloberry, Russian-olive, 
and Siberian crabapple. 


Use of the Soils for Windbreaks ‘ 


Windbreaks are narrow belts of trees and shrubs used 
mainly to shelter farmsteads and feedlots from wind and 
snow. A good windbreak, in addition to providing protec- 
tion, also makes a homesite more attractive and furnishes 
food and cover for birds and other wildlife. Other benefits 
are the reduction of noise from roads and railroads and the 
screening of unsightly areas. Most windbreaks in Dawson 
County consist of a 5- to 7-row belt on the windward side 
of farmsteads and feedlots and single-row plantings across 
fields to control soil blowing. 

Windbreaks should be planted in rows at right angles 
to the prevailing wind and as nearly as possible on the 
contour. If plantings are in a sloping area where there is 
an erosion hazard, special measures, such as diversion ter- 
races and cross drains, are needed to control runoff. Before 
they are planted, these sites should be kept fallow so that 
weeds and grass can be eliminated and a suitable seedbed 
can be prepared. On dryfarmed sites continuons cultiva- 
tion between the rows and along the outside rows is needed 
as long as the windbreak survives. Weeds within the rows 
generally are controlled by the use of preemergence her- 
bicides. Grazing livestock are injurious to trees of any age, 
and they must be excluded. Tree rows should be at least 
100 feet from buildings, feedlots, and roads to control the 
formation of snowdrifts. 

A variety of plant species is used in windbreaks in the 
county. Garagana, Nanking cherry, sandcherry, American 
plum, and buffaloberry are the most commonly used 
shrubs. Honeysuckle, lilac, and skunkbush sumac are less 
commonly used. Chokecherry is a native shrub that could 
be used. Russian-olive and Siberian crabapple are better 
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adapted than other low trees. Siberian elm is the most com- 
monly used tall tree in dryfarmed plantings. Cottonwood, 
golden willow, and white willow are tall trees that are 
well suited to irrigated sites and to areas that receive extra 
moisture from runoff. Ponderosa pine, Colorado blue 
spruce, and Rocky Mountain juniper are used in some 
windbreaks. 

All the soils that are suitable for crops are also suitable 
as sites for windbreaks. Of these, the well-drained Farnuf, 
Savage, Shambo, Tally, Turner, Vida, and Williams soils 
ave the most suitable. These soils have a friable, dark gray- 
ish-brown surface layer. 

Blanchard and Dast soils are light-colored fine sandy 
loams and loamy fine sands. They are suited to dryfarmed 
plantings, but these soils are less fertile and can be ex- 
pected to produce slower growth. 

Cherry, Havrelon, Lohler, and Trembles soils are deep, 
light-colored loams, silty clay loams, and fine sandy loams 
on stream terraces. They receive runoff and support native 
stands of cottonwood, willow, and green ash. Cottonwood 
and willow grow well in plantings on these soils, Many 
plantings are irrigated. 

Marias silty clay and Regent silty clay loam are less 
permeable than the previously mentioned soils, and trees 
should be planted at the maximum spacing. 

Beaverton soils have a surface layer of gravelly loam 
and a subsoil of clay loam. They are shallow to underlying 
beds of clean sand and gravel. The water-holding capacity 
is low, and growth is slow. Plants that have high moisture 
requirements do not grow well on these soils unless they 
can be irrigated. 

Lambert soils, which are on uplands, are light-colored, 
strongly calcareous silt loams underlain by soft. sedimen- 
tary beds. The growth of trees and shrubs planted on 
these soils is much slower than that of trees and shrubs 
planted on the dark-colored, nonlimy soils. 

Absher, Benz, and Vanda soils are the least desirable 
soils in the county for tree plantings because of their 
strong alkalinity and strong salinity. If windbreaks are 
planted, alkali- and salt-tolerant species, such as Russian- 
olive, Rocky Mountain juniper, and buffaloberry, should 
be used. 


Engineering Uses of the Soils ° 


This section describes the properties of the soils that 
are important to engineering. Soils are natural materials 
that differ greatly in properties from one location to the 
next and even within the same area. Soil properties are of 
special interest to engineers because they affect the con- 
struction and maintenance of roads, airports, pipelines, 
foundations, structures for controlling erosion, facilities 
for storing and transporting water, systems for draining 
and irrigating soils, and septic tank absorption fields. 
Among the properties most important to the engineer are 
permeability, shear strength, compaction characteristics, 
shrink-swell characteristics, soil drainage, grain size, plas- 
ticity, and soil reaction or pH. Topography and the depth 
to a water table, bedrock, or sand and gravel are also 
important. 

This survey contains information about the soils of 
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Dawson County that will be helpful to engineers. Special 
emphasis has been placed on the engineering properties 
that affect agriculture, particularly those that affect irri- 
gation, farm ponds, and structures to control and conserve 
soil and water. The information in this survey can be used 
to— 


1. Make soil and land-use studies that will aid in 
selecting and developing sites for industrial, busi- 
ness, residential, and recreational uses. 

2. Make preliminary estimates of the engincering 
properties of soils for use in planning agricultural 
drainage systems, farm ponds, irrigation systems, 
terraces and diversions, waterways, and other struc- 
tures for conserving soil and water. 

3. Make preliminary evaluations of soil and ground 
conditions that will aid in selecting locations for 
highways, airports. pipelines, cables, and sewage 
disposal fields and in planning detailed surveys of 
the soils at sclected locations. 

4. Locate probable sources of sand and other material 
for use in construction. 

5. Correlate performance of engineering structures 
with the soil mapping units and thus develop infor- 
mation that will be useful in designing and main- 
taining certain engineering practices and struc- 
tures. 

6. Determine the suitability of soils for movement of 
vehicles and construction equipment. 

7. Supplement the information obtained from other 
published maps, reports, and aerial photographs for 
the purpose of making reports that can be used 
readily by engineers. 

8. Develop other preliminary estimates for construc- 
tion purposes pertinent to the particular area. 


Used with the soil map to identify the soils, the engi- 
neering interpretations in this section are useful for many 
purposes. It should be emphasized, however, that these in- 
terpretations do not eliminate the need for sampling and 
testing at the site of specific engineering works involving 
heavy loads or where the excavations are deeper than. the 
depth of layers reported. Even in such situations, the soil 
map is useful for planning more detailed field investiga- 
tions and for suggesting the kinds of problems that can be 
expected. 

Most of the information about engineering is given in 
tables 8 and 4. Additional information of value in plan- 
ning engineering work is given in the sections “Descrip- 
tions of the Soils” and “Use of the Soils for Town and 
Country Planning.” 

Some of the terms used by soil scientists may be un- 
familiar to the engineer, and some words, for example, soil, 
clay, silt, and sand, have special meanings in soil science. 
These and other special terms used are defined in the Glos- 
sary at the back of this survey. 


Engineering classification systems 


Agricultural scientists of the United States Department 
of Agriculture classify soils according to texture. In some 
ways this system of naming textural classes is comparable 
to the two systems used by engineers for classifying soils; 
that is, the system of the American Association of State 
Highway Officials (AASHO) and the Unified system. 

Most highway engineers classify soils in accordance with 


the classification developed by the American Association of 
State Highway Officials (7). In this system soil materials 
are classified in seven main groups. The groups range 
from A-1 (gravelly soils of high-bearing capacity, the best 
soils for subgrade) to A~7 (clay soils having low strength 
when wet, the poorest soils for subgrade). 

Engineers engaged in the design and construction of 
structures in, which soil is used as building or foundation 
material use the Unified soil classification system (7). In 
this system soil materials are identified as coarse grained, 
eight classes; fine grained, six classes; and highly organic. 
Some soil materials have characteristics that are borderline 
between the major classes, such as MIL-CL or SW-SM. 


Estimated soil properties 


Table 8 lists the soils and land types of Dawson County 
and the map symbols for each mapping unit and gives the 
USDA texture, the Unified classification, and the AASHO 
classification. In addition, estimates of the grain-size dis- 
tribution, permeability, available water capacity, reaction, 
and shrink-swell potential are given. It also gives esti- 
mates of frost-action potential and corrosivity on un- 
treated steel pipe and concrete. The estimates are based 
partly on laboratory data of the same or like soils in adja- 
cent areas, on examinations made in the field, and partly 
on. experience with soils in the county or with similar soils 
from adjoining counties. The estimates are based on more 
than one sample, and some variation from the recorded 
values can therefore be expected. More information on the 
range of properties of the soils can be obtained from the 
section “Descriptions of the Soils.” 

The depth from the surface shown in table 3 generally 
is the depth given for horizons of the profiles described 
in the section “Descriptions of the Soils.” 

Soils in Dawson County are so deep to the water table 
that the water table does not affect their use. 

Most soils in the county are so deep over bedrock that 
bedrock generally does not affect their use. Soft sandstone 
is at a depth of 20 to 40 inches in the Dast soils, soft clay 
shale is ata depth of 20 to 40 inches in the Regent soils, 
and shale is present in the Norbert soils. 

Permeability is the quality of the soil that enables water 
or air to move through it. Accepted as a measure of this 
quality is the rate at which soil transmits water while 
chen mainly downward. It is expressed in inches per 
hour. 

The available water capacity, expressed in inches per 
inch of soil, is the capacity of a soil to hold water in a form 
available to plants. Commonly it is defined as the difference 
between the amount of soil water at field capacity and the 
amount at wilting point. 

Reaction gives the degree of acidity or alkalinity of a 
soil, expressed in pH value. A pH value of 7.0 is neutral. A 
lower value indicates acidity, and a higher value indicates 
alkalinity. 

The ratings for shrink-swell potential indicate the vol- 
ume change resulting from the shrinking of a soil as it 
dries and the swelling of a soil as it takes up moisture. It is 
estimated on the basis of the amount and type of clay in 
the soil layers. In general, soils classified as A~7 and CH 
have a high shrink-swell potential. Clean sands and gravels 
and those having a small amount of nonplastic to slightly 
plastic fines have a low shrink-swell potential, as do most 
other nonplastic to slightly plastic soil materials. 
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Frost-action potential is the possible upward or lateral 
movement of soil by the formation of ice lenses and the 
subsequent collapse upon thawing. The estimates of frost- 
action potential are for bare soil not covered with vegeta- 
tion or snow. In bare soil the most severe frost action is 
likely to occur. 


Engineering interpretations 


The estimated interpretations in table 4 are based on the 
engineering properties of soils shown in table 3, on test data 
for soils in other survey areas nearby, and on the experi- 
ence of engineers and soil scientists with the soils of 
Dawson County. Tabie 4 lists those soil features not to be 
overlooked in planning, installation, and maintenance of 
agricultural drainage, irrigation, ponds and reservoirs, 
embankments, and terraces and diversions. 

Some of the column heads in table 4 are explained in the 
following paragraphs. 

Topsoil is used for topdressing an area where vegetation 
is to be established and maintained, Suitability is affected 
mainly by ease of working and spreading the soil material, 
as in preparing a seedbed ; by natural fertility of the mate- 
rial, or the response of plants when fertilizer is applied ; 
and by absence of substances toxic to plants. The texture 
of the soil material and the content of stone fragments in 
the soil are characteristics that affect suitability, but dam- 
age that results in an area from which topsoil is taken is 
also considered. ; 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 4 provide guid- 
ance about where to look for probable sources. A soil rated 
as a probable source of sand or gravel generally has a layer 
at least 3 feet thick, the top of which is within a depth of 
6 feet. The ratings do not take into account thickness of 
overburden, location of the water table, or other factors 
that affect the mining of the materials. Neither do they 
indicate the quality of the deposit. 

Road fill is soil material used in embankments for roads, 
The suitability ratings reflect (1) the predicted perform- 
ance of soil after it has been placed in an embankment that 
has been properly compacted and provided with adequate 
drainage and (2) the relative ease of excavating the mate- 
rial at borrow areas, 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils suitable for pond reservoir areas have low 
seepage, which is related to their permeability and depth 
to fractured or permeable bedrock or other permeable 
material. 

Pond embankments are raised structures of soil material 
constructed across drainageways in order to impound 
water. These embankments generally are less than 20 feet 
high, constructed of “homogeneous” soil material, and 
compacted to medium density. Embankments that have 
core and shell type construction are not rated in table 4. 
Embankment foundation, reservoir area, and slope are 

- assumed to be suitable for pond construction. Soil proper- 
ties are considered that affect the embankment and the 
availability of borrow material. The best soils have good 
slope stability, low permeability, slight compressibility 
under load, and good resistance to piping and erosion. The 
best borrow material is free of stones or rocks and thick 
enough for easy excavation. 


Use of the Soils for Town and 
Country Planning 


This section was prepared chiefly for planners, develop- 
ers, landscape architects, builders, zoning officials, realtors, 
landowners, and others interested in the use of the soils 
for purposes other than farming. Included among the uses 
of soils are building sites and residences, septic tank ab- 
sorption fields, sewage lagoons, sanitary landfills, shallow 
excavations, lawns and landscaping, campsites, intensive 
play areas, picnic areas, paths and trails, and trafficways. 

The main factors considered in the use of soils in Daw- 
son County for these purposes are the hazard of flooding, 
depth to a water table, depth to hard rock, slope, drainage 
and permeability, and texture of the soil as it affects 
trafficability, shrink-swell potential, and load-bearing ca- 
pacity. Some properties that severely limit the use of a 
soil for one purpose may make it most desirable for an- 
other purpose. 

In table 5 the soils are rated as having slight, moderate, 
or severe limitations, and the major factor or factors that 
influenced the moderate and severe ratings are listed. 
Major factors are not given for those soils having slight 
limitation. Soils rated as having slight limitations may be 
used for the stated purpose as they occur naturally. A 
severe rating does not mean that a soil cannot be used for 
the specific purpose but indicates that the limitation 
exists and that perhaps alternative uses should be con- 
sidered or that a more suitable site should be chosen. 

Dwellings, as rated in table 5, are not more than three 
stories high and are supported by foundation footings 
placed in undisturbed soil. The features that affect the 
rating of a soil for dwellings are those that relate to ca- 
pacity to support load and resist settlement under load and 
those that relate to case of excavation. Soil properties 
that affect capacity to support load are wetness, 
susceptibility to flooding, density, plasticity, texture, and 
shrink-swell potential. Those that affect excavation are 
wetness, slope, depth to bedrock, and content of stones and 
rocks. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tic tank into natural soil. For this, the soil material at a 
depth between 18 inches and 6 feet is evaluated. The soil 
properties considered are those that affect both absorption 
of effluent and construction and operation of the system. 
Properties that affect absorption are permeability, depth 
to water table or rock, and susceptibility to flooding. Slope 
is a soil property that. affects difficulty of layout and con- 
struction and also the risk of soil erosion, lateral seepage, 
and downslope flow of effluent. 

Sewage lagoons are shallow ponds constructed to hold 
sewage within a depth of 2 to 5 feet long enough for 
bacteria to decompose the solids. A lagoon has a nearly 
level floor and sides, or embankments, or compacted soil 
material. It is assumed that. the embankment is compacted 
to medium density and that the pond is protected from 
flooding. Properties are considered that affect the pond 
floor and the embankment. Those that affect the pond 
floor are permeability, organic-matter content, and slope, 
and if the floor needs to be leveled, depth to bedrock is 
important. The soil properties that, affect the embankment, 
are the engineering properties of the embankment material, 
as interpreted from the Unified soil classification, and 


46 SOIL SURVEY 


TaBLE 3.—Estimated soil properties 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
referring to other series that appear in the first column of this table. 


Classification Percentage 
anes Depth |__. larger than 
Soil series and map symbols from 3 inches in 
surface diameter 
USDA texture Unified AASHO discarded in 
sampling 
Inches 
Absher:. “Abu. .0ccocee teehee eesti cee es 0-26 | Silty clay.....-------------- CL or CI A-6 or A-7 0 
26-60 | Silty clay loam________..---- CL A-6 0 
Badland: Ba. 
No estimates made because properties 
are too variable. Onsite investigation 
needed. 
Banks: “Bkincssssegteeetecenticts ess 0-60 | Stratified loamy fine sand and | SM A-2 0 
i fine sand. 
Beaverton: Bm._----------------------- 0-17 Oey loam and gravelly clay | GC or CL A-6 0 
oam. 
17-60 | Very gravelly loamy sand__..| GW A-1 0 
*Benz: Bn, Bt 2.2. s2-e-ee epee sce sole 0-50 | Clay loam_____....-_------- CL A-6 0 
For Trembles part of Bt, see Trembles 50-60 | Fine sand___._-_-__-------- SM A-2 0 
serics. 
*Blanchard: By__----------------------- 0-60 | Loamy fine sand__.___------ SM A-2 0 
For Dimyaw part of this unit, see 

Dimyaw series. 

*Cherry: Cc, Cd, Ce, Cm, Ct--_.---.------ 0-60 | Silty clay loam_...-.--------- CL A-6 or A-7 0 
For Lambert part of Cm, see Lambert 

series; for Havrelon and Trembles 

parts of Ct, sec Havrelon and Trembles 

series. 

*Dast? “Da, Db) Dessos-eecesc ese eu sls 0-31 | Fine sandy loam.___-------- SM A-4 | 0 
For Blanchard part of Db and Dc, see 31-60 | Soft sandstone. 

Blanchard series. 

Dimyaw: Dm_-------------------------- 0-60 | Silty clay---...------------- CL or CH A-6 or A-7 0 
*Warnuf: Fa, Fb, Ff, Fh_.--------------- 0-32 | Loam, clay loam, or silty clay | ML or CL A-4 or A-6 0 
For Shambo part of Ff and Fh, see loam. - 

Shambo series. 32-60 | Loam or gravelly loam_-_----- GM- A-2 0 
Havrelon: Ha, Hb----------------------- 0-60 | Silt loam_..---------------- ML A-4 0 
*Lambert: La, Lb, Lc, Ld, Le, Lm, Lr___--- 0-60 | Silt loam. 2.222222 -- ML A-4 0 

For Blanchard part of Le, see Blanchard 

series; for Dimyaw part of Lm, see 

Dimyaw series; for Ringling part of 

Lr, see Ringling series. 

Lihen*> bs asenccn3 febecsousowhsse sess 0-60 | Loamy sand_-.--.---------- SM | A-2 0 
is 

Lohler;, tusse2c2s.etees2 execs eee 0-60 | Silty clay loam__-._--------- CL or CH A-6 or A-7 0 

Marias: Ma, Mb, Mc_-.----------------- 0-60 | Silty clay_-----_-.---------- CH A-7 - 0 


See footnotes at end of table. 


significant in engineering 


such mapping units may have different properties and limitations, and for this reason it is necess 
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The symbol > means more than; the symbol < means less than] 
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ary to follow carefully the instructions for 


pa 
Percentage passing sieve '— Corrosivity 
Available Shrink- Frost- =a 
Permea- water Reaction swell action 
No. 4 No. 10 | No. 40 | No. 200 bility capacity potential potential Untreated 
(4.7 mm.) (2.0 (0.42 (0.074 steel Concrete 
mm.) mm.) mm.) 
Inches per hour In pst inch pel 
Of $01 

100 100 100 | 90-95 <0. 06 0. 16-0. 18 7. 0-9.6 | High.._.__ Moderate .--| High...____ High. 

100 100 | 95-100 | 90-95 <0. 06 0. 16-0. 18 8. 5-9. 6 | Moderate...) High. ._____ High __..._- High. 
90-100 | 85-90 75-90 25-35 6. 3-20. 0 0. 08-0. 12 7. 4-84 | Low. ______ Moderate...| Moderate...| Low. 
65-85 50-80 | 45-75 35-60 0. 6-2. 0 0. 12-0. 15 7. 0-8. 4 | Moderate...| Moderate_..}| High ...___- Low. 
30-50 20-45 10-25 0-5 >20. 0 0. 01-0. 03 7. 4-84 | Low.____-- Low__.---- Moderate Low. 

to low. 

100 100 100 | 70-8 0. 06-0. 2 0. 16-0.18 |} 8 5-9.6 | Moderate-..| Moderate...| High...___. Low. 

100 | 100 | 65-80 15-35 6. 3-20. 0 0. 04-0. 08 8. 5-9.6 | Low. .- Moderate-.-| High__.__.. Low. 

100 100 | 75-90 25-30 6. 3-20. 0 0. 08-0. 12 6. 6-7.8 | Low. 2 _- Moderate -..| Low ______- Low. 

100 100 | 95-100 | 85-95 0. 2-0. 6 0. 18-0. 20 7.9-8.4 | Moderate...| High _...__ High _..-__-| Low. 

100 100 | 70-85 | 35-50 2. 0-6. 3 0. 12-0. 16 7. 9-8. 4 | Low. _____- High _-_-2- Moderate___| Low. 

100 100 | 95-100 | 85-95 0. 06-0, 2 0. 16-0. 20 7. 8-8.4 } Migh..___. Moderate_--| High ______ Low. 

100 100 | 85-100 | 60-80 0. 6-2. 0 0. 16-0. 20 7.0-8.4 | Low. .____- Wigh._-__.-| Moderate_..| Low. 
45-55 | 40-50 35-45 25-35 0. 6-2. 0 0. 12-0. 18 7. 9-8.4 | Low... _.. Moderate_-_} High ..___- Low. 

100 100 | 90-100 | 70-85 0. 6-2. 0 0. 16-0.20 | 7.9-8.4 | Low _____-- High_._.---} Moderate Low. 

to high. 

100 100 | 90-100 } 75-90 0. 2-0. 6 0. 16-0. 20) 7.9-8.4 | Moderate_..| High._____- Moderate Low. 

to high. 

100 100 | 50-75 15-30 6. 3-20. 0 0. 08-0. 12 7.0-7.8 | Low. .___-- Low . .----- Moderate.__| Low. 

100 100 | 95-100 | 85-95 0. 2-0. 6 0. 16-0.20 | 7.9-8.4 | High -____- Moderate_._| High ______. Low. 

100 100 | 95-100 | 90-95 0. 06-0. 2 0. 18-0.20 | 7.9-9.6 | High.--___. Moderate___| High...___. Moderate. 
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Tan ie 3.—LEstimated soil properties 


Classification Percentage 
; : Depth |___-_ larger than 
Soil series and map symbols from 3 inches in 
surface ; diameter 
USDA texture Unified AASHO discarded in 
sampling 
Inches 
Norbert: No.--------------------------- 02184)! Clayi..2 2: soho c cbse Se CH A-7 0 
13-60 | Shale (claystone). 
*Regent: Re, Rd, Re, Rg--.-------------- 0-37 | Silty clay_-----...---------- CL or CH A-6 or A-7 0 
For Dimyaw part of Re and Rg, see 37-60 | Soft clay shale. 
Dimyaw series. 
Ringling -- ------------------------------ 0-11 | Gravelly loam -.----------- GM A-4. 0 
Mapped only in a complex with Lambert 11-60 | Cobblestones and gravel .--- -- GW A-1 60-80 
soils. 
Riverwash: Rw _----------------------- 0-60 | Variable sands and gravel __-__ GP or SP or A-1 0-20 
SP-SM 
Saline land: Sa?_.---------------------- 0-60 | Thinly stratified loam, fine | ML-CLorML | A-4 or A-6 0 
sandy loam, silt loam, and 
silty clay loam. 
Savage: Sc, Sd-------------------------- 0-60 | Silty clay loam.-----.------- CL or CH A-6 or A-7 0 
*Shambo: Se, Sf, Sg, Sh, Sm_------------ 0-60 | Loam__.------------------- MI-CL or ML | A-4 0 
For Lambert part of Sh and Sm, see 
Lambert series. 
Tally: Ta, Tb, Tc----------------------- 0-60 ) Fine sandy loam-.----------- SM A-4 0 
Terrace escarpments: Te. 
No estimates made because properties 
are too variable. Onsite investigation 
needed. 
*Tinsley: Tg, Tm----------------------- 0-60 | Very gravelly sand_--------- GW AL 0-20 
For Lambert part of Tg, see Lambert : 
series. 
Trembles: Tn, To_---------------------- 0-60 | Fine sandy loam_----.------- SM A-4 0 
*Turner: Tr, Ts, Tt, Tu, Tv, Tw, Ty------ 0-28 | Loam or clay loam__-_------- ML or CL A-4 or A-6 0 
For Beaverton part of Tv, Tw, and Ty, 28-60 | Stratified sand and gravel.-..-| SW or GW -1 10~20 
see Beaverton series. | 
Vandat “Vas otto see teed cine sees bes 0-86 | GClaysi.-62.s052s4S4 ees = CH A-7 0 
36-60 | Silty clay loam_-_.--.------- CL A-6 0 
*Vida: Vc, Vd, Vh, Vk___---------------- 0-60 | Clay loam____-------------- CL or ML A-4 or A-6 5-10 
For Zahill part of Vh and Vk, see Zahill i 7 
series. 
*Williams: Wm, Wn, Wv__-------------- 0-60 | Clay loam___-_-------------- CL A-6 0-10 
For Vida part of Wn and Wy, see Vida 
series. 
*Zahil:. Zhe Zmsves 4. Sees eso ee eee 0-60 | Clay loam___-.-------------- CL A-6 5-10 
For Lambert part of Zm, see Lambert 
series. 


1 Data estimated for modal soil by using USDA textural chart. 
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significant in, engineering—Continued 
Percentage passing sieve '— Corrosivity 
=~ Available Shrink- Frost- 
i Permea- water Reaction swell action = 
No. 4 | No. 10 | No. 40 | No. 200 bility capacity potential potential Untreated 
(4.7 mm.) (2.0 (0.42 (0.074 steel Concrete 
mm.) mm.) mm.) 
Trches per hour Inches per inc pH 
of soi 
100 100 100 | 95-100 0. 06-0. 2 0. 18-0. 20 7. 4-8. 4 | High-._-__- Moderate___| High__.___. Moderate. 
100 100 | 95-100 | 85-95 0. 06-0. 2 0. 16-0. 20 7.9-8.4 | High ______ Moderate_..| High __._.. Low. 
, 
60-70 50-70 | 50-60 35-50 0. 6-2. 0 0. 12-0. 16 7.9-8.4 ) Low... - Moderate._-}| Moderate_..| Low. 
20-40 10-15 5-10 5 >20. 0 0. 01-0. 02 7. 9-8. 4 | Low. .____- OW. .----- Low ...._-- Low. 
20-80 10-70 5-40 0-15 6. 3-20. 0 0. 02-0. 08 7. 0-8. 4 | Low. ___--- Low. .--.-- High__----- Low. 

100 100 | 90-100 | 60-80 | 0.63-2.0 | 0.16-0.20 |.__...___- Low... ..---] High--_..-- Very high._.| High. 

100 100 | 95-100 | 85-95 0. 2-0. 6 0. 16-0. 20 | 7.4-8.4 | Moderate..-| Moderate_..| High._.__.- Low. 

100 100 } 85-95 | 60-75 0. 6-2. 0 0. 16-0. 20 7.4-8.4 | Low__-_..-| High__.___- High...-_-- Low. 

100 100 | 70-85 35-50 2. 0-6. 0 0. 12-0. 16 7. 0-8. 4 | Low_.-_--- Moderate__-; Moderate___| Low. 
35-50 25-50 15-35 0-5 >20. 0 <0. 03 7. 4-8. 4 | Low__-_.-- Low_.----- Moderate..-| Low. 

100 100 | 70-85 35-50 2. 0-6. 3 0. 12-0. 16 7. 9-8. 4 | Low__----- Moderate---| Moderate.._| Low. 
90-95 85-90 80-90 50-70 0. 6-2. 0 0. 16-0. 20 7.4-8.4 | Low__-_.-- High....--- High..-__.- Low. 
35-50 25-50 12-35 <5 6. 3-20. 0 <0. 03 7.4-8.4 | Low______- OW.------ Moderate_.-| Low. 

100 100 100 | 90-95 <0. 06 0. 10-0, 13 8. 0-9.6 | High--..--- Moderate.__| High ...__- High. 

100 100 | 95-100 | 90-95 <0. 06 0. 07-0. 10 8. 5-9. 6 | Moderate..-| High....._- High....-.- High. 
75-85 | 70-80 | 70-80 | 65-75 0. 2-0. 6 0. 16-0. 20 | 7. 4-9.0 | Moderate_.-| High_.-___- High .-._--- Low. 
85-100 | 80-95 70-80 | 65-75 0. 2-0. 6 0. 16-0. 20 7.4-9.0 | Moderate..-| High.....-- High. ..___- Low. 
75-85 70-80 65-75 50-60 0. 2-0. 6 0. 16-0. 20 7.4-9.0 | Moderate..-!| High._.._.- High..._-_- Low. 


? Saline land has a water table within 5 feet of the surface most of the time and at or near the surface during most of the growing 
season. Salt content is greater than 30 millimhos per cm.? at 25° C. at the surface and decreases below the water table. 
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Tasie 4.—Engineering interpretations 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils 
for referring to other series that 


Suitability as a source of— 


Soil series and map symbols 


Topsoil Sand and gravel Road fill 
Absher: Ab.csocse2e-St ec eecie ss cee secs -seesee Poor: clayey----------- Not suitable: excessive | Poor: high shrink-swell 
fines. potential. 
Badland: Ba. 
No estimates made because properties are too 
variable. Onsite investigation needed. 
Banks: Bkicactecohssscceesee diverse tceeeese tes Poor: sandy_-----.---- Poor for sand; excessive Fair: moderate frost- 
fines; no gravel. action potential. 
Beaverton: Bm___.---------------------------- Fair in surface layer- ---- Good for gravel and Good: well-graded sand 
sand below a depth of or sand and gravel 
10 to 20 inches. below a depth of 10 to 
20 inches. 
*Beng: Bo, Btsocekscessessceeseccset ened eee Poor: strongly alkaline | Not suitable: éxcessive | Poor: high frost-action 
For Trembles part of Bt, see Trembles series. to very strongly alka- fines. potential. 
line. 
*Blanchard: By....---------------------------- Poor: sandy; suscepti- Poor for sand; excessive Fair: moderate frost- 


For Dimyaw part of this unit, sec Dimyaw 
series. 


*Cherry: Cc, Cd, Ce, Cm,Ct..__----------------- 
For Lambert part of Cm, see Lambert series; for 
Havrelon and Trembles parts of Ct, see Hav- 

relon and Trembles series. 


*Dast: (Da, Db, Dessacciae see eces<geeed esos cess: 
For Blanchard part of Db and Dc, see Blanchard 
series. 


Dimyaw: 


*Farnuf: Fa, Fo, Ff, Fh__----_----------------- 
For Shambo part of Ff and Fh, see Shambo 
series. 


Havrelon: Ha, Hb 


ble to soil blowing. 


Good. 

Poor where 
slopes are 
greater than 
8 percent. 


Good: _ susceptible 
to soil blowing in 
places. 

Fair where slopes are 
8 to 15 percent. 

Poor where slopes are 
greater than 15 
percent. 


Poor: too clayey_------ 


Good to a depth 
of 6 to 10 
inches; fair to poor 
below. 


fines; no gravel. 


Not suitable: 
excessive 
fines. 


Not suitable: 
excessive fines. 


Not suitable: 
excessive fines. 


Not suitable: 
excessive fines. 


Not suitable: 
excessive fines. 


action potential. 
Poor where slopes are 
greater than 25 per- 
cent, 


Poor: high 
frost-action 
potential. 


Poor: high 
frost-action 
potential. 


Poor: high shrink- 
swell potential. 


Poor: high 
frost-action 
potential. 


Poor: high 
frost-action 
potential. 
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in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
appear in the first column of this table] 


Soil features affecting— 


Farm ponds 


Reservoir area 


Embankment 


Agricultural drainage 


Irrigation 


Terraces, waterways, 
and diversions 


Very slow permeability - 


Rapid permeability _. -_ 


Very rapid permea- 
bility within a depth 
of 20 inches. 


Rapid permeability 
below a depth of 48 
inches in some 
places. 


Rapid permeability; 
slopes of 8 to 80 
percent. 


Moderately slow 
permeability ; 
slopes of 0 to 
25 percent. 


Moderately rapid 
permeability; 
soft sandstone 
at a depth of 
20 to 40 inches; 
slopes of 2 to 25 
percent. 


Slopes of 8 to 80 
percent. 


Moderate permea- 
bility; sand 
and gravel below 
a depth of 40 
inches in places. 


Moderate permea- 
bility. 


High shrink-swell po- 
tential. 


Low compressibility ; 
medium shear 
strength; low re- 
sistance to piping. 


Moderate shrink-swell 
potential in surface 
material to a depth of 
10 to 20 inches, per- 
vious material below. 


Low shear strength; 
medium resistance to 
piping; medium com- 
pressibility. 


Low resistance to pip- 
ing; medium shear 
strength; low com- 
pressibility. 


Low shear strength; 
moderate shrink- 
swell potential; 
medium compressi- 
bility. 


Low resistance to 
piping; medium 
compressibility ; 
medium shear 
strength. 


High shrink-swell 
potential. 


Low to medium resist- 
ance to piping; 
medium compressi- 
bility; medium 
shear strength. 


Low resistance to 
piping; low shear 
strength; medium 
compressibility. 


Very slow permeability___ 


Rapid permeability 


Very rapid permeability 
below a depth of 10 
to 20 inches. 


Slow permeability to a 
depth of 4 feet, rapid 
below. 


Somewhat excessively 
drained; slopes of 8 to 
80 percent. 


Moderately 
slow permea- 
bility. 


Soft sandstone 
at a depth 
of 20 to 40 
inches. 


Slopes of 8 to 
80 percent; 
slow permea- 
bility. 


Well drained; 
moderate 
permeability. 


Well drained; 
moderate 
permeability. 


Very slow permeability. __ 


Moderate available 
water capacity. 


Low available water 
capacity; slopes up 
to 15 percent. 


Strongly alkaline to very 
strongly alkaline; 
slow permeability ; 
slopes up to 15 per- 
cent. 


Slopes of 8 to 80 per- 
cent. 


High available 
water capac- 
ity; slopes 
up to 25 percent. 


Low available 
water capac- 
ity; slopes 
of 2 to 25 
percent. 


Slopes of 8 to 
80 percent; 
slow permea- 
bility. 


High available 
water capac- 
ity; slopes 
up to 8 percent. 


High available 
water capac- 
ity; slopes 
up to 4 percent. 


Strongly alkaline to very 
strongly alkaline in ~ 
subsoil and substratum. 


Susceptible to soil blow- 
ing. 


Sand or sand and gravel 
at a depth of 10 to 20 
inches. 


Strongly alkaline to very 
strongly alkaline. 


Slopes of 8 to 80 per- 
cent. 


Uniform slopes 
up to 25 
percent. 


Soft sandstone 
at a depth of 
20 to 40 
inches. 


High erosion 
hazard. 


Uniform slopes 
of 0 to 8 percent. 


Uniform slopes 
of 0 to 4 
percent. 
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SOIL SURVEY 
TABLE 4.—EHngi neering interpretations 
Suitability as a source of— 
Soil series and map symbols 
Topsoil Sand and gravel Road fill 


*Lambert: La, Lb, Le, Ld, Le, Lm, Lr_.---------- 
For Badland part of Ld, for Blanchard part of 
Le, for Dimyaw part of Lm, and for Ringling 

part of Lr, see those series. 


Tihen® clsies.2 aes soso olen se cess shee es est 
Tiohlert: lit. ete eeG ot ee eh es Se fee ee. 
Marias: Ma, Mb, Mc-.---.--------------------- 
Norberts. (Noiioss.cececsco te ek ecdaceboenebees 
*Regent: Rc, Rd, Re, Rg------------------------ 

For Dimyaw part of Re and Rg, see Dimyaw 

series. 

Ringling. <2 -sss. 2c. ss-cosscce eset esac seb ee ess 


Mapped only in a complex with Lambert soils. 


Riverwash: Rw___-._...-_-.-.----------------- 
Saline land: Sa___.__.-..---------------------- 
Savage: Sc, Sd---..-__._----------------------- 
*Shambo: Se, Sf, Sg, Sh, Sm_------------------- 


For Lambert part of Sh and Sm, see Lambert 
series. 


Tallys> Tay Thy Veesconseceteecessancos doce ee 


Terrace escarpments: 


Good where slopes are 
0 to 8 percent. 

Fair where slopes are 8 
to 15 percent; gravelly 
loam phase. 

Poor where slopes are 
greater than 15 per- 
cent. 


Not suitable: excessive 
fines. 


Poor: sandy; suscep- 
tible to soil blowing. 


Poor for sand; excessive 
fines; no gravel. 


Fair: clayey ----------- Not suitable: excessive 
fines. 
Poor: clayey ..-------- Not suitable: excessive 
fines. 
Poor: clayey ----------- Not suitable: excessive 
fines. 
Poor: clayey----------- Not suitable: excessive 
: fines. 
Poor: gravelly.__------ Poor: 60 to 80 percent 
material greater than 
3 inches in size. 
Poor: gravelly_.--.---- Good for gravel. 
Good to fair for sand. 
Poor: excessive salts Not suitable: excessive 
and alkali. fines. 
Poor: clayey_---------- Not suitable: excessive 
fines. 
Good where slopes are Not suitable: excessive 
less than 8 percent. fines. 
Fair where slopes are 8 
to 15 percent. 
Good: susceptible to Not suitable: excessive 


soil blowing in places. fines. 
Fair where slopes are 8 


to 15 percent. 


Not estimated because Not estimated because 


material is too 
variable. 


material is too 
variable. 


Poor: high frost-action 
potential. 


Poor: high shrink- 
swell potential. 


Poor: high shrink-swell 
potential. 
Poor: high shrink-swell 


potential; shale at a 
depth of 10 to 20 
inches. 


Poor: high shrink-swell 
potential. 


Fair where slopes are 15 
to 25 percent. 

Poor where slopes are 
greater than 25 


percent. 
Good 2.222 see ss ee 
Poor 


high water 


Fair: moderate shrink- 
swell potential; mod- 
erate frost-action 
potential. 


Poor: high frost-action 
potential. 


Fair: moderate frost- 
action potential. 


Not estimated because 
’ material is too 
variable. 
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Soil features affecting— 


Slow permeability 


Slow permeability 


High water table 


Farm ponds 


Reservoir area 


Embankment 


Agricultural drainage 


Trrigation 


Terraces, waterways, 
and diversions 


Moderately slow 


permeability; slopes 
of 2 to 65 percent. 


Rapid permeability; 


slopes of 4 to 20° 
cent. 


Moderately slow per- 


meability. 


Slow permeability.._._- 


Very rapid permea- 


bility at a depth of 
10 to 20 inches; 
slopes of 15 to 65 
percent. 


Severe flooding hazard__ 


Moderately slow per- 


meability. 


Moderate permeability; 


slopes of 0 to 15 
percent. 


Moderately rapid per- 


meability; slopes of 
0 to 15 percent. 


Steep and very steep___ 


Low resistance to pip- 
ing; low shear 
strength; medium 
compressibility. 


Medium resistance to 
piping; medium shear 
strength; low com- 
pressibility. 


High shrink-swell 
potential; moderate 
frost-action potential. 


High shrink-swell poten- 
tial; moderate frost- 
action potential. 


High shrink-swell po- 
tential; moderate 
frost-action potential, 


High shrink-swell po- 
tential; moderate 
frost-action potential. 


60 to 80 percent ma- 
terial greater than 3 
inches in size. 


High permeability when 
compacted. 


Low resistance. to piping; 
low shear strength. 


Moderate shrink-swell 
potential; moderate 
frost-action potential. 


High frost-action po- 
tential; low resistance 
to piping; low shear 
strength. 


Poor resistance to piping; 
moderate permeability 
when compacted. 


Not estimated because 
material is too 
variable. 


Moderately slow per- 
meability; slopes of 2 
to 65 percent. 


Somewhat excessively 
drained; rapid per- 
meability. 


Moderately slow per- 
meability. 


Slow permeability 


Slow permeability ; 
slopes of 8 to 65 per- 
cent. 


Slow permeability 


Very rapid permeability 
at a depth of 10 to 20 
inches; slopes of 15 to 
65 percent. 


Severe flooding hazard. __ 


Water table at or within 
a few inches of surface. 


Moderately slow per- 
meability. 


Well drained; moderate 
permeability. 


Well drained; mod- 
erately rapid permea- 
bility. 


Not applicable. _......-- 


High available water 
capacity; slopes of 
2 to 65 percent. 


Moderate available 
water capacity; 
slopes of 4 to 20 
percent. 


High available water 
capacity. 


Slow permeability; high 
available water 
capacity. 


Low available water 
capacity; slopes of 8 to 
65 percent. 


Moderate available 
water capacity; slow 
permeability; slopes 
of 1 to 15 percent. 


Low available water 
capacity; slopes of 15 
to 65 percent. 


Severe flooding hazard___ 


Very strongly saline and 
alkali affected. 


High available water 
capacity; slopes of 0 
to 4 percent. 


High available water 
capacity; slopes of O . 
to 15 percent. 


High available water 
capacity; slopes of 0 
to 15 percent. 


Not applicable__.._... .. 


Moderate to high 
erosion hazard; slopes 
of 2 to 65 percent. 


Susceptible to soil 


blowing. 


Uniform slopes of 0 to 2 
percent. 


_Uniform slopes of 0 to 8 


percent; slight to high 
erosion hazard. 


Slopes of 8 to 65 per- 
cent; high erosion 
hazard. 


Uniform slopes of 0 to 
15 percent; slight to 
high erosion hazard. 


Mass of cobblestones and 
gravel at a depth of 10 
to 20 inches. 


Execssive gravel and 
sand. 


Very strongly saline and 
alkali affected. 


Uniform slopes of 0 to 
4 percent. 


Uniform slopes of 0 to 
15 percent; slight to 
high erosion hazard. 


Moderate to high soil 
blowing hazard; slight 
to high water erosion 
hazard where slopes 
are up to 15 percent. 


Not estimated because 
material is too 
variable. 
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Soil series and map symbols 


Tape 4.—Engineering interpretations 


Suitability as a source of-— 


Topsoil Sand and gravel Road fill 
*Tinslay: (Tos Tits --n-2 se ease eee eee ese Poor: gravelly.--_.-.- Godda ve sivuscecszcsees Fair where slopes are 15 
For Lambert part of Tg, see Lambert series. to 25 percent.. 

Poor where slopes are 
greater than 25 per- 
cent. ; 

Trembles: Tn, To..--------- eee Se eae ee ee Good: susceptible to Not suitable: excessive | Fair: moderate frost- 
blowing in places. fines. action potential. 
*Turner: Tr, Ts, Tt, Tu, Tv, Tw, Ty------------- Good to a depth of 14 Good: gravel and sand Fair to a depth of 20 to 


For Beaverton part of Tv, Tw, and Ty, see Bea- 
verton series. 


Vidas Ne. Vi Viv Vi teets fue eeeie te oe Sete 
For Zahill part of Vh and Vk, see Zahill series. 


*Williams: 
For Vida part of Wn and Wy, see Vida series. 


*Zahill: 
For Lambert part of Zm, see Lambert series. 


Wm, Wn, Wy._---~------------------ | Fair: 


AhneZM oe sce ees sake tee tele a ete 


to 20 inches; poor 


soil within 4 to 8 
inches of surface. 


clay loam sub- 
soil within 4 to 8 
inches of surface. 


Poor: 
than 15 percent. 


under 20 to 40 inches 


40 inches; moderate 
of overburden. 


frost-action potential. 
Good below this depth. 


below. 
Poor: clayey.--------- 
Fair: clay loam sub- 


slopes are greater 


Not suitable: exces- Poor: high shrink- 
sive fines. swell potential. 

Not suitable: exces- Poor: high frost-action 
sive fines. potential. 

Not suitable: exces- Poor: high frost-action 
sive fines. potential. 

Not suitable: excessive Poor: high frost-action 
fines. potential. 


Tasue 5.—Degree and kind of 


a | 
Building sites Septic tank Sanitary landfills 
Mapping unit for residences absorption fields Sewage lagoons (trench type)? 
Absher loam, 0 to 8 percent slopes-_..-.--| Severe: high Severe: very slow Moderate: slope....| Severe: shallow to | 
shrink-swell permeability. clay. 
potential. 
Badland. ..-- 24 esecses poet newcesss Severe: very steep._| Severe: very steep__| Severe: very steep..; Severe: very steep--| 
Banks soils__....-__.___-_-__-_.--_-_--- Severe: flooding Severe: flooding Severe: flooding Severe: flooding 
hazard 3 hazard.3 hazard ;? moder- hazard} 
ately rapid per- 
meability. 
Beaverton complex, 4 to 15 percent slopes_| Moderate: slope.__.| Moderate: slope._..| Severe: very rapid | Severe: sand and 
permeability ; gravel substratum. 
slope. 


See footnotes at end of table. 
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Farm ponds 


Reservoir area 


Embankment 


Agricultural drainage 


Trrigation 


Terraces, waterways, 
and diversions 


Very rapid permeabil- 
ity. 


Moderately rapid per- 
meability. 


Rapid permeability 
to a depth of 20 to 
40 inches. 


Very slow permeabil- 
ity. 


Moderately slow per- 
meability; slopes of 
1 to 15 percent. 


Moderately slow per- 
meability. 


Moderately slow per- 
meability; slopes of 
8 to 65 percent. 


High permeability when 
compacted, 


Medium shear strength; 
medium compressibil- 
ity; low resistance to 
piping. 


Moderate frost-action 
potential above a - 
depth of 20 to 40 
inches; sand and 
gravel below. 


High shrink-swell poten- 
tial; moderate frost- 
action potential, 


Moderate shrink-swell 
potential; high frost- 
action potential. 


Moderate shrink-swell 
potential; high frost- 
action potential. 


Moderate shrink-swell 
potential; high frost- 
action potential. 


Excessively drained; 
slopes of 15 to 65 
percent. 


Well drained; moder- 
ately rapid permea- 
bility. 


Well drained; rapid 
permeability below a 
depth of 20 to 40 
inches. 


Very slow permeability __- 


Well drained; moder- 
ately slow permeabil- 
ity. 


Well drained; moder- 
ately slow permeabil- 
ity. 


Well drained; moder- 
ately slow permea- 
bility; slopes of 8 to 
65 percent. 


Very low available 
water capacity; 
slopes of 15 to 65 
percent. 


High available water 
capacity; slopes of up 
to 4 percent. 


Moderate available 
water capacity; slopes 
to 8 percent. 


Very slow permeability ; 
moderate available 
water capacity. 


High available water 
capacity; slopes of L 
to 15 percent. 


High available water 
capacity; slopes of 1 
to 8 percent. 


High available water 
capacity; slopes of § 
to 65 percent. 


Very gravelly sand at a 
depth of 2 to 7 
inches. 


Uniform slopes of 0 to 2 
percent; fine sandy 
loam unit subject to 
high soil blowing. 


Stratified sand and 
gravel at a depth of 20 
to 40 inches. 


Strong to very strong 
alkalinity below 8 
inches. 


Uniform slopes of 1 to 
15 percent; slight to 
high erosion hazard. 


Uniform slopes of 1 to 8 
percent; slight to mod- 
erate erosion hazard. 


Slopes of 8 to 65 per- 
cent; high erosion 
hazard. 


limitations for town and country planning 


loose sandy 
surface layer. 


Severe: sand Severe: slope; Moderate: 
and gravel sand and gravelly sur- 
substratum. gravel sub- face layer; 

stratum. slope. 


loose sandy 
surface layer. 


Severe: slope; 
gravelly sur- 
face layer. 


hazard;3 loose 
sandy surface 
layer. 


Moderate: 
gravelly sur- 
face layer; 
slope. 


surface layer. 


Moderate: clay 
loam surface 
layer. 


Shallow Lawns and Intensive play Trafficways 
excavations landseaping Campsites areas Picnic areas Paths and trails (low cost roads 
and streets)? 
Severe: shallow | Severe: strong- | Severe: strong- | Severe: strong- | Severe: strong- | Moderate: Severe: high 
to clay. ly alkaline; ly alkaline; ly alkaline; ly alkaline; strongly alka- shrink-swell 
very slow per- dust potential. dust potential. dust potential. line; dust potential. 
meability. potential. 
Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very Severe: very 
steep. steep. steep. steep. steep. steep. steep. 
Severe: flood- Severe: flood- Severe: flood- Severe: flood- Moderate: Moderate: Severe: flood- 
ing hazard.3 ing hazard.3 ing hazard ;3 ing hazard ;3 flooding loose sandy ing hazard? 


Moderate: 
slope. 
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Mapping unit 


Building sites 
for residences 


TanuE 5.—Degree and kind of imitations for 


Septic tank 
absorption fields 


Sewage lagoons 


Benz loam, 0 to 4 percent slopes__.-._---- 


Benz-Trembles complex, 2 to 15 percent 
slopes. 


Blanchard-Dimyaw complex, 8 to 80 per- 
cent slopes. 


Cherry silty clay loam, 0 to 2 percent 
slopes. 


Cherry silty clay loam, 2 to 4 percent 
slopes. 


Cherry silty clay loam, 4 to 8 percent 
slopes. 


Cherry-Lambert complex, 4 to 25 percent 
slopes. 


Cherry, Havrelon, and Trembles soils, oc- 
casionally flooded. 
Dast fine sandy loam, 2 to 8 percent 


slopes. 


Dast-Blanchard complex, 2 to 8 percent 
slopes. 


Dast-Blanchard complex, 8 to 25 percent 
slopes. 


Dimyaw silty clay loam, 8 to 25 percent 
slopes. 


Farnuf loam, 0 to 4 percent slopes------~-- 


Farnuf loam, 4 to 8 percent slopes--_----- ! 


Farnuf-Shambo loams, 0 to 4 percent slopes. 


Farnuf-Shambo loams, 4 to 8 percent slopes. 


See footnotes at end of table. 


Severe: flooding 
hazard.3 


Moderate: slope; 
moderate frost- 
action potential; . 
moderate shrink- 
swell potential. 


Severe: slope__-.-- 


Severe: high 
frost-action 
potential. 


Severe: high 
frost-action 
potential. 


Severe: high 
frost-action 
potential. 


Severe: high- 
frost-action 
potential. 


Severe: flooding 
hazard; 3 high 
frost-action 
potential. 


Severe: slope.__.-- 


Severe: slope; high 
sbrink-swell ; 
potential. 


Severe: high 
frost-action 
potential. 


Severe: . high 
frost-action 
potential. 


Severe: high 
frost-action 
potential. 


Severe:. high 
frost-action 
potential. 


Severe: flooding 
hazard;? slow 
permeability. 


Severe: complex; 
slow and moder- 
ately rapid per- 
meability. 


Severe: slope_.---- 


Severe: | moderately 
slow permea- 
bility. 


Severe: moderately 
slow permea- 
bility. 


Severe: moderately 
slow permea- 
bility. 


Severe: slope..---- 


Severe: flooding 
hazard.3 © 


Severe: slope__---. 


Severe: slope; slow 
permeability. 


Moderate: mod- 
erate permea- 
bility. 


Moderate: 
moderate 
permeability. 


Moderate: 
moderate 
permeability. 


Moderate: 
moderate 
permeability. 


Severe: flooding 
hazard? 


Severe: slope; 
moderately rapid 
permeability. 


Severe: slope_----- 


Moderate: mod- 
erately slow 
permeability. 


Moderate: slope; 
moderately slow 
permeability. 


Moderate: slope; 
moderately slow 
permeahility. 


Severe: slope_..--- 


Severe: flooding 
hazard.3 


Severe: moderately 
rapid permea- 
bility. 


Severe: moderately 
rapid permea- 
bility. 


Severe: moderately 
rapid permea- 
bility. 


Severe: slope___--- 


Moderate: 
moderate 
permeability. 


slope; 


Moderate: 
moderate 
permeability. 


slope; 


Moderate: slope; 
moderate 


permeability. 


Moderate: slope; 
moderate 
permeability. 


Sanitary landfills 
(trench type)! 


Severe: flooding 
hazard.} 


Severe: complex; 
slow and moder- 
ately rapid per- 
meability. 


Severe: slope_----- 


Moderate: 
clay loam. 


silty 


Moderate: 
clay loam. 


silty 


Moderate: 
clay loam, 


silty 


Moderate: slope; 
silty clay loam. 


Severe: flooding 
hazard.3 

Slight=ss2c.c2225.0¢ 

Moderate: loamy 


sand in Blanchard 
soil. 


Moderate: loamy 
sand in Blanchard 
soil. 


Moderate: slope; 
silty clay loam. 
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—— 
Shallow Lawns and Intensive play Trafficways 
excavations landscaping Campsites areas Pienic areas Paths and trails (low cost roads 
and streets)? 
Severe: flood- Severe: strong- | Severe: flood- Severe: fiood- Severe :3 Severe: Severe: flood- 
ing hazard3 ly alkaline. ing hazard.3 ing hazard ;$ strongly alka- | strongly alka- ing hazard; % 
strongly alka- line; dust line; dust poor bearing 
line; dust potential. potential. capacity. 
potential. 
Severe: _ strati- Moderate: com-) Moderate: com-! Severe: flood- Severe: strong- | Severe: strong- | Severe: poor 
fied clay loam plex slopes. plex slopes. ing hazard. ly alkaline in ly alkaline in bearing 
and clay un- Benz soil; dust Benz soil; dust capacity. 
derlying potential. potential. 
horizons. 
Severe: slope...| Severe: slope.--| Severe: slope_-_-| Severe: slope.__| Severe: slope-_.| Moderate: Severe: slope; 
slope. high shrink- 
swell potential 
in Dimyaw 
soils. 
Slight__-----..-- Slight___..------ Moderate: silty | Moderate: silty | Moderate: silty | Moderate: silty | Severe: high 
clay loam. clay loam. clay loam. clay loam. frost-action 
potential. 
Slight__-_------ Slight____------- Moderate: silty | Moderate: Moderate: silty | Moderate: silty | Severe: high 
clay loam. slope; silty” clay loam. clay loam. frost-action 
clay loam. potential. 
Slight.__.-..--- Slight_..222.2 22. Moderate: silty | Severe: slope__-}| Moderate: silty | Moderate: silty.| Severe: high 
clay loam. clay loam. clay loam. frost action 
potential. 
Severe: slope...| Severe: slope.._| Severe: slope___| Severe: slope.__| Severe: slope_._| Moderate: silty | Severe: high 
clay loam in frost-action 
Cherry soils. potential. 
Severe: flood- Severe: flooding | Severe: flooding | Severe: flooding | Moderate: silty | Moderate: silty | Severe: flood- 
ing hazard.3 hazard hazard.3 hazard} clay loam in clay loam in ing hazard; 3 
Cherry soils. Cherry soils. high frost- 
action po- 
; tential. 
Slight_-_---222. Slight___..----.- Moderate Severe: slope.__| Slight.__.._._._- Slight...___-___- Slight. 
slope. 
Slight. ._____- Slight._-__-_____ Slight._____....- Severe: slope.._| Slight.__.....-.- Slight___-__----- Slight. 
Moderate: Moderate: Moderate: Severe: slope.__| Moderate: Slight__...--_-- Moderate: 
slope. slope. slope. slope. slope. 
Severe: slope...) Severe: slope.._} Severe: slope; Severe: slope.-.| Severe: slope...| Moderate: Severe: high 
silty clay slope; silty shrink-swell 
oam clay loam. potential. 
Slighto.<.s.-24- Slight... -_- Slight_._..-_.__- Moderate: Slight....-.-.-- Shght..--------- Severe: high 
slope. frost-action 
potential. 
Slight___.--..-- Slight --_-----__ Slight ....-.-.-- 2. Moderate: Slight ....-___-- Slight ..__.-_---- Severe: high 
‘ slope. frost-action 
potential. 
Slight__--..___- Slight ..----.--_- Slight .-...22--2- Moderate: Slight......_--.. Slight -..-__.---- Severe: high 
slope. frost-action 
potential. 
Slight____.--- Slight ...________ Slight _.._-__.-- Moderate: Slight .....-_--_- Slight..-_-_.-_-- Severe: high 
slope. frost-action 


potential.. 


58 SOIL SURVEY 


TaBLeE 5.—Degree and kind of limitations for 


Building sites Septic tank Sanitary landfills 
Mapping unit for residences absorption fields Sewage lagoons (trench type)! 

Favrelon silt loam, 0 to 2 percent slopes..-| Severe: flooding Severe: flooding Severe: flooding Severe: flooding 
hazard; high hazard? hazard? hazard} 
frost-action 
potential. 

Havrelon silt loam, 2 to 4 percent slopes__.| Severe: high Moderate: Moderate: Slight..2.2-222-- 2. 
frost-action moderate moderate 
potential. permeability. permeability. | 

Lambert gravelly loam, 20 to 40 percent | Severe: slope; Severe: slope; Severe: slope..--_- Severe: slope_----- 

slopes. high frost-action moderately 
potential. slow permeability. 

Lambert silt loam, 2 to 8 percent slopes....| Severe: high Severe: moderately | Moderate: slope_.--| Slight--.-_--------- 
frost-action slow permeability. 
potential. 

Lambert silt loam, 8 to 15 percent slopes.._| Severe: high Severe: moderately | Severe: slope.----- Slight2cos 222522225 
frost-action slow permeability. 
potential. 

Lambert-Badland complex.--.----------- Severe: steep; Severe: steep; Severe: steep. .__-- Severe: steep _-__-- 
high frost-action moderately slow 
potential. permeability. 

Lambert-Blanchard complex, 15 to 65 per- | Severe: slope; Severe: slope; Severe: slope_- ---- Severe: slope-_---- 

cent slopes. high frost-action moderately slow 
potential. permeability. 

Lambert-Dimyaw complex, 15 to 65 per- | Severe: slope; high | Severe: slope; Severe: slope.__--- Severe: slope------ 

cent slopes. frost-action moderately slow : 
potential. permeability. 

Lambert-Ringling complex, 15 to 65 per- | Severe: slope; Severe: slope; Severe: slope_--_--- Severe: slope; 

cent slopes. shallow to bed- shallow to bed- shallow to bed- 
rock in Ringling rock in Ringling rock in Ringling 
soils; high frost- soils. soils. 
action potential. 

Lihen loamy sand, 4 to 20 percent slopes..-| Moderate: slope_..-| Severe: slope_--_-- Severe: slope; Severe: rapid 

rapid permea- permeability. 
bility. 

Lohler silty clay loam_-__._.--------- eae Severe: flooding Severe: flooding Severe: flooding Severe: flooding 
hazard; high hazard; slow hazard} hazard. 
shrink-swell permeability. 
potential. 

Marias silty clay, 0 to 2 percent slopes____| Severe: high Severe: slow Slight....-.-------- Severe: silty clay__- 
shrink-swell permeability. 
potential. 

Marias silty clay, 2 to 4 percent slopes____| Severe: high Severe: slow Moderate: slope__._| Severe: silty clay__- 
shrink-swell permeability. 
potential. 

Marias silty clay, 4 to 8 percent slopes.-_-| Severe: high Severe: slow Moderate: slope.._.| Severe: silty clay__- 
shrink-swell permeability. 
potential. 

Norbert clay, 8 to 65 percent slopes______- Severe: slope; high | Severe: slope; Severe: slope; Severe: clay; 
shrink-swell shallow to shale. | shallow to shale. shallow to shale. 
potential; shallow 
to shale. 

Regent silty clay loam, 1 to 4 percent slopes_| Severe: high Severe: slow Moderate: slope----| Severe: silty clay_-- 
shrink-swell permeability. ; 
potential. 


See footnotes at end of table. 
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Shallow Lawns and Intensive play 
excavations landscaping Campsites areas Picnic areas Paths and trails 
Severe: Severe: | Severe: Severe: Slight....2222 222 Slight... - 
flooding flooding flooding flooding 
hazard.3 hazard? hazard.3 hazard3 
Slight_..-..-___. Slight... __ Slight___..._-22__ Moderate: Slight.--..2 22222 Slight__.-.. ___- 
slope. 
Severe: slope_._| Severe: slope.__| Severe: slope___| Severe: slope___| Severe: slope.._{ Severe: slope__- 
Slight_-__- 2.22 Slight... 2222 2o- Slight..___.____- Severe: slope.__| Slight...__.____- Slight.-..--- 2 
Moderate: Moderate: Moderate: Severe: slope_._| Moderate: Slight-_-----____ 
slope. slope. slope. slope. 
Severe: . steep... Severe: steep. __| Severe: steep..-) Severe: steep___| Severe: steep...| Severe: steep___ 
Severe: slope___| Severe: slope._. Severe: slope_._| Severe: slope__.| Severe: slope._.| Severe: slope. __ 
Severe: slope___| Severe: slope_.-| Severe: slope___| Severe: slope._-| Severe: slope__-_| Severe: slope. __ 
Severe: slope; _Severe: slope..-| Severe: slope._-| Severe: slope__-_| Severe: slope...| Severe: slope__- 
shallow to 
bedrock in 
Ringling soils. 
Moderate: Severe: slope__.| Moderate: Severe: slope; Severe: loamy Moderate: 
slope. slope; loamy loamy sand sand surface slope; loamy 
sand. surface layer. layer. sand surface 
layer. 
Severe: fiood- Severe: flood- Severe: flood- Severe: flood- Moderate: silty | Moderate: silty 
ing hazard. ing hazard.3 ing hazard} ing hazard? clay loam. clay loam. 
Severe: silty Severe: silty Severe: silty Severe: silty Severe: silty Severe: silty 
clay. clay. clay. clay. clay. clay. 
Severe: silty Severe: silty Severe: silty Severe: silty Severe: silty Severe: silty 
clay. clay. clay. clay. clay. clay. 
Severe: silty Slight: — silty Severe: silty Severe: silty Severe: silty Severe: silty 
clay. clay. clay. clay. | clay. clay. 
Severe: slope; Severe: slope; Severe: slope; Severe: steep; Severe: slope; Severe: clay__-- 
clay; shallow clay; shallow clay. clay. clay. 
to shale, to shale. 
Severe: silty Slight...2.22____ Moderate: Moderate: Moderate : Moderate: 
clay. silty clay loam silty clay loam silty clay loam silty clay loam - 


§33-536 O - 75 - 5 


surface layer. 


surface layer. 


surface layer. 


surface layer. 


Traffieways 
(low cost roads 
and streets)? 


Severe: 
flooding 
hazard 3 high 
frost-action 
potential. 


Severe: high 
frost-action 
potential. 


Severe: slope; 
high frost- 
action po- 
tential. 


Severe: high 
frost-action 
potential. 


Severe: high 
frost-action 
potential. 


Severe: high 
frost-action 
potential. 


Severe: high 
frost-action 
potential. 


Severe: slope; 
high frost- 
action 
potential. 


Severe: slope; 
bedrock out- 
crops; high 
frost-action 
potential. 


Moderate: 
slope. 


Severe: flooding 
hazard.$ 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


| Severe: high 
shrink-swell 
potential. 


Severe: slope; 
high shrink- 
swell potential. 


Severe: high 
shrink-swell 
potential. 
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TasE 5.—Degree and kind of limitations for 


Mapping unit 


Building sites 
for residences 


Septic tank 
absorption fields 


Sewage lagoons 


Regent silty clay loam, 4 to 8 percent slopes - 


Regent-Dimyaw complex, 4 to 8 


percent 
slopes. : 


Regent-Dimyaw complex, 8 to 15 percent 
slopes. 


Riverwash 


Saline land__..-_----------------------- 


Savage silty clay loam, 0 to 2 percent slopes — 


Savage silty clay loam, 2 to 4 percent slopes - 


Shambo loam, 0 to 2 percent slopes- _----- 
Shambo loam, 2 to 4 percent slopes- ------ 
Shambo loam, 4 to 8 percent slopes—- ----- 


Shambo-Lambert complex, 4 to 8 percent 
slopes. 


Shambo-Lambert complex, 8 to 15 percent 
slopes. 


Tally fine sandy loam, 0 to 4 percent slopes__| 


Tally fine sandy loam, 4 to 8 percent 
slopes. 


Tally fine sandy loam, 8 to 15 percent 
slopes. 
Terrace escarpments--—--.--------------- 


Tinsley-Lambert complex, 15 to 65 percent 
slopes. 


Tinsley soils, 15 to 65 percent slopes 


See footnotes at end of table. 


Severe: high 
shrink-swell po- 
tential. 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Severe: 
hazard. 


flooding 


Severe: 
table. 


high water 


Moderate to severe: 
moderate shrink- 
swell potential. 


Moderate to severe: 
moderate shrink- 
swell potential. 


Severe: high frost- 
action potential. 


Severe: high frost- 
action potential. 


Severe: high frost- 
action potential. 


Severe: high Moderate: 
frost-action moderate 
potential. permeability. 

Severe: high Moderate: slope; 
frost-action- moderate 
potential. permeability. 

Moderate: Slight..------------ 
moderate frost- 
action potential. 

Moderate: Slight ._.__.-------- 
moderate frost- 
action potential. 

Moderate: Moderate: slope_--- 
moderate frost- 
action potential. 

Severe: steep_--.-- Severe: steep------ 

Severe: slope_----- Severe: slope.----- 

Severe: slope..---- Severe: slope------ 


Severe: slow 
permeability. 
Severe: slow 
permeability. 
Severe: slow 
permeability. 
Severe: flooding 
hazard. 

Severe: high water 
table. 

Severe: moderately 


slow permeability. 


Severe: moderately 
slow permeability. 


Moderate: moder- 
ate permeability. 


Moderate: moder- 
ate permeability. 


Moderate: moder- 
ate permeability. 


Moderate: slope_.-- 
Moderate: slope_.-- 
Severe: slope.._--- 
Severe: flooding 

; hazard. 

Severe: high water 
table. 
Slight..--.--------- 
Moderate: slope_-__- 
Moderate: moder- 


ate permeability. 


Moderate: slope; 
moderate permea- 
bility. 

Moderate: slope; 


moderate permea- 
bility. 


Moderate: 
moderate 
permeability. 


slope; 


Severe: slope.----- 


Severe: 
rapid 
permeability. 


moderately 


Severe: 
rapid 
permeability. 


moderately 


Severe: 
rapid 
permeability. 


moderately 


Severe: steep 


Severe: slope------ 


Severe: slope 


= 
Sanitary landfills 
(trench type)! 
Severe: silty clay_.. 
Severe: silty clay.-- 
Severe: silty clay_.- 
Severe: flooding 
hazard. 
Severe: high water 
table. 
Moderate: silty 
clay loam. 
Moderate: | silty 
clay loam. 
Slights2.--.-.--5--- 
Slight_._----------- 
Slight._..---------- 
Slight ...----------- 
Slight ..--.--------- 
Severe: moderately 
rapid 
permeability. 
Severe: moderately 
rapid 
permeability. 
Severe: moderately 
rapid 
permeability. 
Severe: steep-.---- 
Severe: slope------ 
Severe: slope------ 
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Shallow Lawns and Intensive play Trafficways 
excavations landscaping Campsites areas Picnic areas Paths and trails dow cost roads 
and streets)? 
Severe: silty Slight. ..--22 22 Moderate: silty | Moderate: silty | Moderate: silty | Moderate: silty | Severe: high 
clay. clay loam clay loam clay loam clay loam shrink-swell 
surface layer. surface layer. surface layer. surface layer. potential. 
Severe: silty Slight.___--__2_.. Moderate: silty | Moderate: silty | Moderate: silty | Moderate: silty | Severe: high 
clay. clay loam clay loam clay loam clay loam shrink-swell 
surface layer. surface layer. surface layer. surface layer. potential. 
Severe: silty Moderate: slope_| Moderate: silty | Moderate: silty | Moderate: silty | Moderate: silty | Severe? high 
clay. : clay loam clay loam clay loam clay loam shrink-swell 
surface layer. surface layer. surface layer. surface Inver. potential. 
Severe: flooding | Severe: flooding | Severe: flooding | Severe: flooding | Severe: flooding | Severe: flooding | Severe: flooding 
hazard. hazard. hazard. hazard. hazard. hazard. hazard. 
Severe: high Severe: high Severe: high Severe: high Severe: high Severe: high Severe: high 
water table. water table; water table. water table. water table. water table. water table; 
strongly saline. high frost- 
action poten- 
tial. 
Slight_.._--_--- Slight.._--.---.. Moderate: silty | Moderate: silty ; Moderate: silty | Moderate: silty | Severe: moder- 
clay loam. clay loam. clay loam. clay loam. ate to high 
, frost-action 
potential. 
Slight____---_-- Slight---..-. 2... Moderate: silty | Moderate: Moderate: silty | Moderate: silty | Severe: mod- 
clay loam. slope; silty clay loam. clay loam. erate to high 
clay loam. frost-action 
potential. 
Slight... 2-2. Slight... 22-22. Slight... 2 _- Slight_.....2_2- Slight___. 2.22 Slight....----22.- Severe: high 
frost-action 
potential. 
Slight... .- 2.2. Slight.....2_ 2 Slight_...2--___- Moderate: slope.| Slight.__._______ Slight__.._-.-___- Severe: high 
frost-action 
potential. 
Slight._-.- _ 2. Slight.._..222. 2. Slight... 2222 Severe: slope._-} Slight_.....-____ Slight__________- Severe: high 
frost-action 
potential. 
Slight..__-.--.- Slight..___.. Slight_._.._____. Severe: slope._-]-Slight.._..-._._- Slight_..22.____ Severe: high 
frost-action 
potential. 
Moderate: slope.| Moderate: Moderate: Severe: slope.__| Moderate: Slight___-_---.-- Severe: high 
slope. slope. slope. frost-action 
potential. 
Slight__._.222_. Slight... _2_2_ Slight_.....22.. Moderate: Slight... 2.222 =. Slight.__---..-.. Severe: high 
slope. frost-action 
t potential. 
Slight__-______- Slight___.--___. Slight... 222. Severe: slope___| Slight_.__..-_._. | Slight........._. Severe: high 
frost-action 
potential. 
Moderate: slope_| Moderate: Moderate: Severe: slope.__| Moderate: Slight__._-....__- Severe: high 
slope. slope. slope. frost-action 
potential. 
Severe: steep._-| Severe: steep__-| Severe: steep__-| Severe: steep___| Severe: steep__.| Severe: steep__.| Severe: steep. 
Severe: slope_._| Severe: slope...] Severe: slope.__| Severe: slope___| Severe: slope___} Severe: slope__.| Severe: slope. 
Severe: slope.__| Severe: slope._.| Severe: slope__.| Severe: slope.__| Severe: slope.__} Severe: slope; Severe: slope. 
loose sandy 


surface layer. 
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Mapping unit 


SOIL 


SURVEY 


Tasie 5.—Degree and kind of limitations for 


Building sites 
for residences 


Septic tank 
absorption fields 


Sewage lagoons 


——___—_—___—_—_—________, 


Sanitary landfills 
(trench type)! 


Trembies fine sandy loam .__-.------------ 


Trembles loam..-_---.----------------- 


Turner fine sandy loam, 1 to 4 percent 
slopes. 


Turner loam, 0 to 2 percent slopes__-~-.-- 


Turner loam, 2 to 4 percent slopes_—---.--- 


Turner loam, 4 to 8 percent slopes. _------ 


Turner-Beaverton loams, 0 to 2 percent 
slopes. 


Turner-Beaverton loams, 2 to 4 percent 
slopes. 


Turner-Beaverton loams, 4 to 8 percent 
slopes. 


See footnotes at end of table. 


Severe: flooding 
hazard. 


Severe: flooding 
hazard} 


Severe: high 
frost-action 
potential to 
a depth of 
20 to 40 inches, 
but slight below 
this depth. 


Severe: high 
frost-action 
potential to a 
depth of 20 to 40 
inches, but slight 
below this depth. 


Severe: high 
frost-action 
potential to a 
depth of 20 to 40 
inches, but slight 
below this depth. 


Severe: high 
frost-action 
potential to a 
depth of 20 to 40 
inches, but slight 
below this depth. 


Severe: high 
frost-action 
potential to a 
depth of 20 to 40 
inches, but slight 
below this depth. 


Slight..icuntescsecs 


Severe: flooding 
hazard.? 


Severe: flooding 
hazard? 


Slight #__..--_----- 


Slight 4._.....------ 


Slight 4.....------- 


Slight 4....-------. 


Slight 4......_----- 


Slight 4..00-2222-. 


Slight 4... .-----o-- 


Severe: flooding 
hazard.$ 
Severe: flooding 


hazard.3 


Severe: sand and 
gravel sub- 
stratum. 


Severe: sand and 
gravel substra- 
tum. 


Severe: sand and 
gravel substra- 
tum. 


Severe: sand and 
gravel substra- 
tum. 


Severe: sand and 
gravel substra- 
tum. 


Severe: sand and 
gravel substra- 
tum. 


Severe: sand and 
gravel substra- 
tum. 


Severe: 


Severe: 


Severe: 


Severe: 


Severe: 


Severe: 


Severe: 


Severe: 


Severe: sand and 
gravel substra- 
tum. 


flooding 
hazard} 


flooding 
hazard? 


sand and 
gravel sub- 
stratum. 


sand and 
gravel substra- 
tum. 


sand and 
gravel substra- 
tum. 


sand and 
gravel substra- 
tum. 


sand and 
gravel substra- 
tum. 


sand and 
gravel substra- 
tum. 
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Shallow Lawns and Intensive play Trafficways 
excavations landscaping Campsites areas Picnic areas Paths and trails (low cost roads 
: and streets)? 
Severe: flooding | Severe: flooding | Severe: flooding | Severe: flooding | Slight... __.__ Slight... LL. Severe: flooding 
hazard.3 hazard? hazard.3 hazard.3 hazard. 
Severe: flooding | Severe: flooding | Severe: flooding | Severe: flooding | Slight_____._____ Slight_.-._.____- Severe: flooding 
hazard.3 hazard. hazard.? hazard3 hazard.3 
Severe: sand Slight---____...- Slight....____._- Moderate: Slight-...-222_2_ Slight...-_._--__ Severe: high 
and gravel slope. frost-action 
substratum. potential to 
a depth of 
20 to 40 
inches, but 
slight below 
this depth. 
Severe: sand Slight_.--- 22. Slight__..-2 2 ___ Slight... -22- Slight... - Slight... 2 Le Severe: high 
and gravel frost-action 
substratum. potential to a 
depth of 20 
to 40 inches, 
but slight 
below this 
depth. 
Severe: sand Slight-.-.-2.2-_- Slight-__.._ oe Moderate: Slight___________ Slight_____-2 22 Severe: high 
and gravel slope. frost-action 
substratum. potential to 
a depth of 20 
to 40 inches, 
but slight 
below this 
depth. 
Severe: sand Slight__-- 2.2L Slight... Severe: slope.__| Slight_.____-____ Slight__---._--_- Severe: high 
and gravel frost-action 
substratum. potential to 
a depth of 20 
to 40 inches, 
but slight 
below this 
depth. 
Severe: sand Slight_..-- 2 LL. Slight-.-.. 2222 Slight_....2- 2- Slight_________ Slight__-_--._2_- Severe: high 
and gravel frost-action 
substratum. potential to 
a depth of 20 
to 40 inches, 
but slight 
below this 
depth. 
Severe: sand Slight_--_-_-222 oe Slight__...2-___ Moderate: Slight._-.2-22 22 _ Slight_...._2 222. Severe: high 
and gravel slope. frost-action 
substratum. potential to 
a depth of 20 
to 40 inches, 
but slight 
below this 
depth. 
Severe: sand Slight__-__.--2 22 Slight._.__...__- Severe: slope___} Slight_....______ Slight..----_-._- Severe: high 
and gravel frost-action 
substratum. 


potential to 
a depth of 20 
to 40 inches, 
but slight 
below this 
depth. 
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SOIL 


SURVEY 


TABLE 5.—Degree and kind of limitations for 


Building sites 


Mapping unit for residences 


i 


Vanda clay, 0 to 8 percent slopes__..------- Severe: high 
shrink-swell 


potential. 


Severe: high 
frost-action 
potential. 


Vida clay loam, gently undulating--.------ 


Vida clay loam, undulating._------------- Severe: high 
frost-action 
potential. 

Vida-Zahill complex, undulating---~------- Severe: high 
frost-action 
potential. 

Vida-Zahill complex, rolling Severe: high 
frost-action 
potential. 


Williams loam, gently undulating--~--—---- ‘Severe: high 
frost-action 
potential. 

Williams-Vida complex, gently undulating..| Severe: high 
frost-action 
potential. 


Williams-Vida complex, undulating...----- Severe: high 
frost-action 
potential. 

Zahill loam, 15 to 65 percent slopes Severe: slope; 
high frost-action 
potential. 


Zahill-Lambert complex, 15 to 65 percent 


Severe: slope; 
slopes. 


high frost-action 
potential. 


Septic tank Sanitary landfills 
absorption fields Sewage lagoons (trench type)! 

Severe: very slow Moderate: slope.._-| Severe: clay. .----. 
permeability. 

Severe: moder- Moderate: slope._.-| Moderate: clay 
ately slow loam. 
permeability. 

Severe: moder- Moderate: slope.__-| Moderate: clay 
ately slow loam. 
permeability. 

Severe: moder- Moderate: slope....| Moderate: clay 
ately slow loam. 
permeability. 

Severe: moder- Severe: slope__-.-- Moderate: clay 
ately slow loam. 
permeability. 

Severe: moder- Moderate: slope.._-| Moderate: clay 
ately slow loam. 
permeability. 

Severe: moder- Moderate: slope...-| Moderate: clay 
ately slow loam. 
permeability. 

Severe: moder- Moderate: slope..__| Moderate: clay 
ately slow loam. 
permeability. 

Severe: slope------ Severe: slope_....-|/ Severe: slope------ 

Severe: slope_----- Severe: slope_-_---- Severe: slope_--.-- 


1 For landfills deeper than 5 or 6 feet, deep onsite studies are needed of the underlying strata, the water table, the hazard of aquifer 


pollution, and the hazard of drainage into the ground water. 


2 Engineers and others should not apply specific values to the estimates given for bearing capacity of soils. 


the amount of stones, if any, that influence the ease of 
excavation and compaction of the embankment material. 

Sanitary landfill is a method of disposing of refuse in 
dug trenches. The waste is spread in thin layers, com- 
pacted, and covered with soil throughout the disposal 
period. Landfill areas are subject to heavy vehicular traf- 
fic. Some soil properties that affect suitability for landfill 
are ease of excavation, hazard of polluting ground water, 
and trafficability. The best soils have moderately slow 
permeability, withstand heavy traffic, and are friable and 
easy to excavate. Unless otherwise stated, the ratings in 
table 5 apply only to a depth of about 6 feet, and limita- 
tion ratings of slight or moderate, therefore, may not be 
valid if trenches are to be much deeper than that. For some 
soils, reliable predictions can be made to a depth of 10 or 
15 feet, but onsite investigation is needed before a site is 
selected. 

Shallow excavations are those that require digging or 
trenching to a depth of less than 6 feet; for example, 


excavations for pipelines, sewer lines, telephone and power 

transmission lines, basements, open ditches, and cemeter- 
ies. Desirable soil properties are good workability, mod- 
erate resistance to sloughing, gentle slopes, absence of rock 
outcrops or large stones, and freedom from flooding or a 
high water table. 

Trafficways, as rated in table 5, have an all-weather sur- 
face expected to carry automobile traffic all year. They 
have a subgrade of underlying soil material; a base con- 
sisting of gravel, crushed rock, or soil material stabilized 
with lime or cement; and a flexible or rigid surface, com- 
monly asphalt or concrete. These roads are graded to shed 
water and have ordinary provisions for drainage. They 
are built mainly from soil at hand, and most cuts and fills 
are less than 6 feet deep. Soil properties that most affect 
design and construction of roads and streets are load- 
supporting capacity and stability of the subgrade and the 
workability and quantity of cut and fill material available. 
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Shallow Lawns and Intensive play Trafficways 
excavations j{  landseaping Campsites areas Picnic areas Paths and trails (low cost roads 
and streets)? 
Severe: clay.__.| Severe: clay; Severe: clay___.| Severe: clay....| Severe: clay____| Severe: clay__..| Severe: high 
strongly ; shrink-swell 
alkaline, potential. 
Moderate: clay | Slight..___._____ Moderate: clay | Moderate: clay | Moderate: clay Moderate: clay | Severe: high 
loam. loam. loam; slope. loam. loam. frost-action 
potential. 
Moderate: clay | Slight...._______ Moderate: clay | Severe: slope. _.| Moderate: clay | Moderate: clay | Severe: high 
loam. : loam. loam. loam, frost-action 
potential. 
Moderate: clay | Slight.___.______ Moderate: clay | Severe: slope._.| Moderate: clay | Moderate: clay | Severe: high 
loam. loam. loam. loam. frost-action 
: potential. 
Moderate: Moderate: Moderate: Severe: slope...| Moderate: Moderate: clay } Severe: high 
slope; clay slope. slope; clay slope. loam. frost-action 
loam. loam. potential. 
Moderate: clay | Slight___._______ Slight... ____. Moderate: Slight_... 222 ___ Slight_.__. = __ Severe: high 
loam. } slope. frost-action 
potential. 

Moderate: clay | Slight..____.____ Moderate: clay | Moderate: Moderate: clay | Moderate: clay | Severe: high 

loam. : loam in Vida slope; clay loam in Vida loam in Vida frost-action 
soil. loam in Vida soil. soil. potential. 
soil, 

Moderate: clay | Slight..____...__ Moderate: clay | Severe: slope...) Moderate: clay | Moderate: clay | Severe: high 

loam. loam in Vida loam in Vida loam in Vida frost-action 
soil. soil. soil. potential. 

Severe: slope__.| Severe: slope. ..] Severe: slope. __| Severe: slope...) Severe: slope_._} Severe: slope_..| Severe: slope; 

high frost- 
action poten- 
tial. 

Severe: slope...) Severe: slope...| Severe: slope. _.| Severe: slope. ..| Severe: slope__.| Moderate to Severe: slope; 
severe: high frost- 
slope. action poten- 

tial. 
Lo 


3 Subject to flooding in places, mainly as a result of ice jams. 


* Pollution of the ground water is a hazard to the water supply in places. 


The AASHO and Unified classifications of the soil mate- 
rial and also the shrink-swell potential indicate 
load-supporting capacity. Wetness and flooding affect the 
stability of the Sinton: Slope, depth to hard rock, con- 
tent of stones and rocks, and wetness affect the ease of 


excavation and the amount of cut and fill material needed 
to reach an even grade. 


Formation, Morphology, and 
Classification of the Soils 


_ This section discusses the major factors of soil forma- 
tion as they relate to the formation of soils in Dawson 
County. It also discusses the morphology of soils and 
describes the system for classifying soils. Table 6 gives the 
classification of soil series into higher categories. 


Formation of the Soils 


Soil is a natural body on the surface of the earth in 
which plants grow. It consists of organic and mineral 
material but is mostly mineral material. Soils differ in 
their appearance, composition, productivity, and manage- 
ment requirements in different places or even within short 
distances. The factors that cause soils to differ are (1) the 
physical and chemical composition of the parent material ; 
(2) the climate under which the soil material has ac- 
cumulated and existed since its accumulation; (3) the 
biological forces; (4) the relief, or lay of the land; and 
(5) the length of time the forces of formation have acted 
on the soil material. The relative importance of each fac- 
tor differs from place to place, but generally the inter- 
action of all the factors determines the kind of soil that 
forms in a given place. The influence of each soil-forming 
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factor on the soils in Dawson County is described in the 
pages that follow. 


Parent material 


Parent material is the weathered rock or unconsolidated 
material from which soils form. The hardness, grain size, 
and porosity of the parent material and its content of 
weatherable minerals greatly influence the formation of 
soils, The three sources of parent material in Dawson 
County are sedimentary beds, alluvium, and glacial till. 

Making up the largest acreage are soils that formed in 
material weathered from the unconsolidated Tongue River 
Member of the Fort Union Formation. The Lambert and 
Shambo soils formed in material weathered from silty 
beds of this formation; Dimyaw and Regent soils formed 
in material weathered from clayey beds; and Ringling 
soils formed in material weathered from scoria beds. These 
beds of reddish baked shale and clinkers were formed by 
the burning of subterranean coal seams. 

Blanchard and Dast soils formed mainly in materials 
weathered from weakly consolidated sandstone of the Fox 
Hills Formation. Norbert soils formed in material 
weathered from the gray, weakly consolidated clay shales 
of the Pierre Formation, which crops out along the Cedar 
Creek drainage basin. Absher soils formed in material 
weathered from the clayey, sodium-enriched Hell Creek 
Member of the Lance Formation or from loca] alluvium 
washed from this formation. 

-The Badlands in Dawson County formed on exposures 
of these soft sedimentary beds on eroded slopes where 
material washed away as rapidly as it weathered and no 
soil could develop. 

Several soils in the county formed in alluvium. Beaver- 
ton, Farnuf, Tinsley, and Turner soils formed mainly in 
alluvium on high benches that are remnants of old terraces 
of the Yellowstone River. Lihen and Tally soils formed in 
alluvium, or eolian materials derived from alluvium, that 
mantles the uplands in a small part of the county. Banks, 
Benz, Havrelon, Lohler, Marias, Savage, Trembles, and 
Vanda soils formed in recent alluvium on the youthful 
terraces of the Yellowstone River, the Redwater River, 
and their tributaries. Banks soils formed in sandy allu- 
yium on low terraces and flood plains. Havrelon and 
Trembles soils formed in loamy alluvium. Lohler, Marias, 
and Savage soils formed in clayey alluvium. The Benz 
soils that formed in loamy alluvium and the Vanda soils 
that formed in clayey alluvium contain significant quanti- 
ties of sodium. Cherry soils are mainly on alluvial fans, 
and they formed in silty materials that derived locally 
from soft sedimentary beds. 

Vida, Williams, and Zahill soils formed in glacial till. 
This material is clay loam in which rock fragments are 
distributed at random. It was deposited over the sedi- 
mentary material during the Wisconsin glaciation or an 
earlier glaciation. 


Climate 


The climate in Dawson County is characterized by cold 
winters, warm summers, and a low annual precipitation. 
It is probably similar to the climate under which the soils 
formed. _ 

The cold, dry climate tends to retard soil development. 
Temperatures are low enough much of the time to slow the 
rates of chemical reaction and biological activity that 


cause most of the weathering of minerals. The remains of 
plants decompose slowly. Small amounts of water from 
normal precipitation move into the soil to translocate 
carbonates. This is indicated by the shallowness of ac- 
cumulated carbonates in most soils. Leaching and soil for- 
mation are interrupted by the freezing of soil to a depth 
of 3 feet, or more for 8 or 4 months in most years. 

The climate is fairly uniform throughout the county, 
even though precipitation is slightly higher in the north- 
west. corner of the county than in the other parts. 


Biological forces 


Plants, animals, insects, bacteria, and fungi are im- 
portant in the formation of soils. Among the changes they 
cause are gains in content of organic matter and supply of 
nitrogen in the soil, gains or losses in supplies of plant 
nutrients, and changes in the structure and porosity of 
the soil. 

The effect of plants on soil formation is generally 
greater than that of other living organisms. Grass is the 
dominant vegetation. Numerous plants make up a com- 
plex community on the native range. The vegetation also 
includes a variety of forbs and shrubs. Some native wood- 
lands are in the stream valleys, and cottonwood, willow, 
and green ash are the main trees. Thin stands of scrub 
ponderosa pine and Rocky Mountain juniper are on some 
‘ather rough and broken land. 

Low precipitation has limited the amount of plant 
material produced, but low temperatures favor the ac- 
cumulation of organic matter. Most of the soils have at 
least a thin surface layer that has been darkened by 
organic matter, but. some are darkened toa depth of several 
inches. 


Relief 


Relief, or the shape of the landscape, has been a major 
factor of soil formation in Dawson County. Tt consists 
mainly of nearly level to rolling uplands and a few 
remnants of nearly level to undulating old stream terraces 
or benches that are a few hundred feet higher than the 
present stream valleys. Valley bottoms of the major 
streams, the Yellowstone River and the Redwater River, 
and larger tributaries range from a few hundred yards 
to about 3 miles in width. The various terraces in these 
valleys range from nearly level to sloping and are sepa- 
rated by obscure to prominent escarpments. These escarp- 
ments range from a few feet to a few tens of feet in height. 
Along the valley walls, geologic erosion has produced 
steep to very steep areas that range from a few hundred 
yards to a few miles in width, Many areas are marked by 
2» series of slumps that give the slopes a stepped appear- 
ance. In other areas the slopes are smooth and rounded. 
Most areas are stabilized by a grass cover, but some are 
nearly barren, severely eroded badlands. Prominent areas 
of these badlands occur along the Yellowstone River south 
and east of Glendive and along the steep, broken, north 
and west face of the divide between the Yellowstone and 
Redwater drainage basins. 

The relief is such that the soils in the county are well 
drained to excessively drained, except for a few insignifi- 
cant areas on the flood plains of small streams and in a 
few swales on uplands. 

The influence of relief on soil formation in Dawson 
County is best illustrated by comparing Vida, Williams, 
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and Zahill soils. These soils formed in glacial till in the 
northwestern part of the county. This material is rela- 
tively uniform in all of its visible characteristics and can 
be assumed to have a common origin and to have been 
deposited about the same time. Williams soils are mainly 
on the nearly level to gently undulating part of the plain. 
These soils have a surface layer of grayish-brown loam 
and a subsoil of grayish-brown clay loam, in which the 
carbonates are leached to a depth of about 14 inches. Vida 
soils are on the gently undulating to rolling part of the 
plain and are leached of carbonates to a depth of no more 
than 10 inches. Zahill soils ave on crests of low ridges, on 
the plain, and on the steep to very steep edges of the plain. 
The only evidence of soil formation shown by Zahill soils 
is a surface layer, 2 to 4 inches thick, of dark grayish- 
brown loam that is still caleareous. Relief, by its influence 
on both runoff and erosion, has been the main factor in 
forming this soil. 

Williams soils have the lowest relief and generally have 
the least runoff. As a result, the normal precipitation en- 
ters the soil and leaches carbonates to a greater depth than 
in the other soils. Vida soils have intermediate relief 
where some of the precipitation runs off, and consequently 
there has been only a shallow leaching of carbonates. Also, 
some material washed from areas of Vida soils has been 
deposited on Williams soils. Because Zahill soils are 
steeper than Vida and Williams soils, runoff is greater, 
there is little evidence of leaching, and there is marked 
evidence that soil material has been removed by erosion. 


Time 


The effect of time on soil formation is best indicated by 
comparing Farnuf soils with Havrelon soils. Both soils 
formed in loamy alluvium. Farnuf soils are on the highest 
and oldest terraces in the stream valleys and on some of 
the high benches, which are remnants of old stream ter- 
races. These soils have a dark grayish-brown surface layer 
and a subsoil that has distinct structure and is leached of 
carbonates to depths of 14 to 21 inches. Havrelon soils are 
on the lower and youngest terraces in the stream valleys 
and formed in recent alluvium. They have a surface layer 
of light brownish gray to grayish brown, lack a developed 
subsoil, and are calcareous throughout the profile. 


Morphology of the Soils 


The characteristics produced by soil-forming processes 
are recorded in the soil profile, which is a vertical section 
of the soil through all its horizons, or layers. The horizons 
differ in one or more properties, such as color, texture, 
structure, consistence, porosity, and reaction. 

Most soil profiles contain three major horizons, called 
A, B, and C horizons. These major horizons may be sub- 
divided in some soil profiles, . 

The A horizon is the surface layer. It can be either the 
horizon of maximum organic-matter content, called the 
Al horizon, or the horizon of maximum leaching of dis- 
solved or suspended materials, called the A2 horizon. A 
plowed layer is denoted by the symbol Ap. 

The B horizon lies immediately beneath the A horizon 
and is called the subsoil. It is a horizon of maximum ac- 
cumulation of dissolved or suspended materials, such as 
iron or clay. The B horizon generally is firmer than the 


horizons immediately above and below it and commonly 
has a blocky or prismatic structure. ; 

The C horizon is beneath the B horizon. This horizon, 
or parent material, is relatively little affected by the soil- 
forming processes, but it can be materially modified by 
weathering. 

Other symbols added to the A, B, and C horizons de- 
note special features. The symbol ca denotes an accumula- 
tion of carbonates, commonly of calcium. The symbol es 
denotes an accumulation of gypsum. The suffix ¢ added 
to B, as in Bat, indicates accumulations of translocated 
silicate clay. ; 

Several processes have been involved in the formation 
of soil horizons in Dawson County. These processes are: 
(1) accumulation of organic matter, (2) leaching of cal- 
cium carbonates and more soluble salts, and (3) forma- 
tion and translocation of silicate clay minerals. In most 
soils, more than one of these processes has been active in 
the development of horizons. 

The accumulation of organic matter in the upper profile 
has been sufficient to form a darkened Al horizon in most 
soils of Dawson County. Some A1 horizons are only 2 
inches thick, but others are as much as 16 inches thick. The 
amount of accumulated organic matter varies 
considerably. 

Leaching of carbonates has been limited in most of the 
soils in the county because annual precipitation is low. In 
some of the soils the lime has been leached from the A 
horizon and the upper part of the B horizon and has 
accumulated in distinct layers at depths ranging from 
about 8 to 30 inches. In only a few soils is the lime leached 
to depths of more than 80 inches. Many of the soils, mainly 
the more youthful ones, have lime throughout the soul 
profile and lack distinct horizons of lime accumulation. 

The formation of clay by chemical weathering of clay- 
forming minerals and their translocation has contributed 
to horizon development in some of the soils. In most of 
these soils, translocated clays have not accumulated in 
large amounts. Clay films in pores and on ped faces are 
the most obvious evidence of a B2t horizon. 


Classification of the Soils 


Classification is an orderly grouping of soils according 
to a system designed to make it easier to remember soil 
characteristics and interrelationships. Classification is use- 
ful in organizing and applying the results of experience 
and research. Soils are placed in narrow classes for dis- 
cussion in detailed soil surveys and for application of 
knowledge to farms and fields. The many thousands of 
narrow classes are then grouped into progressively fewer 
and broader classes in successively higher categories so that 
information can be applied to large geographic areas. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1988 (2) and revised later (4). The system 
currently used by the National Cooperative Soil Survey 
was developed in the early sixties (6) and was adopted in 
1965 (2). It is under continual study. ; ; 

The current system of classification has six categories. 
Beginning ‘with the most inclusive, these categories are 
the order, the suborder, the great group, the subgroup, 
the family, and the series. The criteria for classification 
are soil properties that are observable or measurable, but 
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the properties are selected so that soils of similar genesis 
are grouped together. The placement of some soil series 
in the current system of classification, particularly in 
families, may change as more precise information 
becomes available. 

Table 6 shows the classification of each soil series of 
Dawson County by family, subgroup, and order, accord- 
ing to the current system. 

Orpers: Ten soil orders are recognized. The properties 
used to differentiate among soil orders are those that tend 
to give broad climatic groupings of soils. The three excep- 
tions are the Entisols, Vertisols, and Histosols, which are 
found in many different climates. Each order is named 
with a word of three or four syllables ending in sol 
(Ent-i-sol). 

Four soil orders are represented in Dawson County: 
Aridisols, Entisols, Inceptisols, and Mollisols. Aridisols 
generally are dry soils. They commonly have light-colored 
surface horizons and distinct subsoil horizons. Entisols 
are recent soils. They are without genetic horizons or have 
only the beginnings of such horizons. Inceptisols are soils 
that are found on young but not recent land surfaces. 
Their name is derived from the Latin word, inception, for 
beginning. Mollisols are soils that have a dark-colored, 
friable surface layer that has a high base saturation. 

Suporpers: Each order is subdivided into suborders 
that are based primarily on those soil characteristics that 
seem to produce classes having the greatest genetic similar- 
ity. The suborders narrow the broad climatic range per- 
mitted in the orders. The soil properties used to separate 
suborders are mainly those that reflect either the presence 
or absence of waterlogging, or soil <lifferences that result 
from the climate or from vegetation. The names of sub- 
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orders have two syllables. The last syllable indicates the 
order. An example is Borolls (Bor, meaning cold, and oll, 
from Mollisol). 

Great crours: Soil suborders are separated into great: 
groups based on the presence or absence of certain signif- 
icant genetic horizons; certain significant properties of 
these horizons, if present; or certain significant soil prop- 
erties at specified depths. The names of great groups have 
three or four syllables and are made by adding a prefix to 
the name of the suborder. An example 18 Argiboroll (Argi, 
meaning a clay enriched B horizon, bor, for cold, and oll, 
from Mollisol). 

Suncrours: Great groups are subdivided into sub- 
groups, one representing the central (typic) segment of the 
group and others, called intergrades, that have properties 
of the group and also one or more properties of another 
great, group, suborder, or order. Subgroups may also be 
‘nade in those instances where soils intergrade outside of 
the range of any other group, suborder, or order. The 
names of subgroups are derived by placing one or more ad- 
jectives before the name of the great group. An example is 
Typic Argiboroll (atypical Argiboroll). 

FPamutes: Families are separated within 2 subgroup 
primarily on the basis of properties important to the 
growth of plants or on the behavior of soils when used for 
engineering. Among the properties considered are texture, 
mineralogy, reaction, soil temperature, permeability, thick- 
ness of horizons, and consistence, A family name consists 
of a series of adjectives preceding the subgroup name. 
The adjectives are the class names for texture, mineralogy, 
and other properties that are used to differentiate families. 
An example is the fine-silty, mixed, frigid family of Typic 
Ustochrepts. 


Tanne 6.—Soil series classified into higher categories 


Series Family Subgroup Order 
Absher ..._--------- Fine, montmorillonitie . ...-----------------00 0000007 Borollic Natrargids ------------------ Aridisols. 
Banks_.------------ Sandy, mixed, frigid . .----------------------0 50077777 Typic Ustifluvents--.---------------- Entisols. 
Beaverton . --------- Loamy-skeletal, mixed . .-------------------770-0-7 7777 Typic Argiborolls__------------------ Mollisols. 
Benz__------------- Fine-loamy, mixed, calcareous, frigid__-.--------------- Ustic Torrifluvents . .---------------- Entisols. 
Blanchard - .-------- Mixed, frigid--.------------------------0 007 Typic Ustipsamments_-.------------- Entisols. 
Cherry . ------------ Fine-silty, mixed, frigid Typic Ustochrepts------------------- Inceptisols. 
Dast .-------------- Coarse-loamy, mixed, ca Typic Ustorthents------------------- Entisols. 
Dimyaw------------ Fine, montmorillonitic, Typie Ustorthents------------------- Entisols. 
Farnuf . _.---------- Fine-loamy, mix Typic Argiborolls_.------------------ Mollisols. 
Havrelon . .--------- Fine-loamy, mix Typic Ustifluvents_------------------ Entisols. 
Lambert_.---------- Fine-silty, mixed, calcareous, frigid . .-----~------------ Typic Ustorthents.------------------ Entisols. 
Lihen . . ------------ Sandy, mixed .___---------------z272e----- 007 Entice Haploborolls . - - --------------- Mollisols. 
Lohler__------------ Fine, montmorillonitic, calcarcous, frigid. ..------------ Typic Ustifluvents__----------------- Entisols. 
Marias . ..---------- Fine, montmorillonitic, calcareous, frigid ...------------ Ustertic Torriorthents . . - .----------- Entisols. 
Norbert. ..--------- Clayey, montmorillonitic, caleareous, frigid, shallow. -. .-| Typic Ustorthents_.-.--------------- Entisols. 
Regent. ----------- Fine, montmorillonitic . ..--------------------0-007777 Typic Argiborolls_.------------------ Mollisols. 
Ringling.----------- Fragmental, mixed... ---------------------00700 70777 Typic Haploborolls ------------------ Moliisols. 
Savage. .----------- Fine, montmorillonitic . ...-----------------00000 0077 Typic Argiborolls_----------------7-~ Molilisols. 
Shambo-..--------- Fine-loamy, mixed_..-----------------------00 0000077 Typie Haploborolls ---------------7-7 Mollisols. 
Tallysss cee todo Coarse-loamy, mixed_-------------------------0077777 Typic Haploborolls .----------------- Mollisols. 
Tinsley____--------- Sandy-skeletal, mixed, frigid.-------.---------7--0 7777 Typic Ustorthents_-----------------7 Entisols. 
Trembles . .--------- Coarse-loamy, mixed, calcareous, frigid__-----.--------- Typic Ustifluvents----------------77- Entisols. 
Turner . ------------ Fine-loamy over sandy or sandy-skeletal, mixed. -------- Typic Arigborolls_-----------------77 Mollisols. 
Vanda_.__---------- Fine, montmorillonitic, calcareous, frigid .. ------------- Ustic Torriorthents_--------------777 Entisols. 
Vidas ioacuseceeee so Fine-loamy, mixed____---------------------0000 000777 Typie Argiborolls.-.------------7 7777 Mollisols. 
Williams Fine-loamy, mixed_------------------ Typic Argiborolls.-.---------------77 Mollisols. 
Zahill _...---------- Fine-loamy, mixed, calcareous, frigi Typie Ustorthents.------------------ Entisols. 
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Climate ° 


Dawson County lies within an area that has generally a 
continental climate. It has cold winters, warm summers, 
and a marked variation in seasonal precipitation. The 
climate throughout the county is flay homogenous as 
topography is not a major influencing factor. 

Data on temperature and precipitation are given in 
table 7. The probabilities of low temperatures in spring 
and fall are given in table 8. 

During a normal year about 80 percent of the annual 
precipitation falls during the growing season of April to 
See Ordinarily June is the wettest month by far, 
but July is next in wetness and then May. Almost all the 
area averages 12 to 14 inches of precipitation a year. Win- 
ter snowfall usually is not heavy and averages about 28 
inches in Yellowstone Valley and slightly more in the 
uplands. Although the amount of annual snowfall in this 


° By Grayson V. CorDELL, Jx., climatologist for Montana, National 
Weather Service, Department of Commerce, 


county is not large compared with that in other counties 
of the State, heavy snowfall does occur infrequently, usu- 
ally late in winter or early in spring. Precipitation in 
summer generally occurs as showers, but steady, gentle 
rains do occur in May, June, and September. Summer 
thundershowers are fairly frequent. and oceasionally pro- 
duce hail heavy enough to damage crops. 

The county is in one of the colder sections of the State. 
Some spells of severe cold can occur each winter, but they 
ordinarily last only a few days at a time. About once 
every 9 or 10 years the temperature in January or Febru- 
ary averages below 0° F. Relatively mild winter weather 
is not uncommon, but the periods of mild weather do not 
occur so frequently during the winter in Dawson County as 
in the counties to the west that are nearer to the Rocky 
Mountains. In spring the change from wintry to warmer 
weather is quite rapid, and the progressive cooling of the 
fall is very noticeable during October and Novemher. 

Summers are characterized by warm weather that com- 
monly lasts for weeks at a time. Sunny weather prevails 
70 to 80 percent of the summer and is interrupted mostly 


TABLE 7.—Temperature and precipitation data 


[Glendive, elevation 2,076 feet] 


Temperature Precipitation 1 
1 year in 10 will} 2 years in 10 | 3 years in 10 | 4 years in 10 
Month Average | Average | Average Average-| Average have— will have— will have— will have— 
daily daily | monthly! monthly| total = 
maxi- mini- maxi- mini- i 
mum mum mum mum Less More Less Move Less More Less More 
than. than than than than than— | than— | than— 
be oor, °F, °F. In, In. In. In. In. In. In. In. In, 
January___._-_ 27 4 48 —22 0. 4 0. 2 . 6 0. 2 0: 6 0.3 0. 5 0. 3 0. 3 
February__---_- 2. 31 6 53 —22 .4 Ll .6 .2 .6 .2 5 .3 4 
March__._-2--_ 2. 43 19 67 —7 .6 .2 1.0 14 .8 5 .8 .7 7 
Aprilosncci it) oe 5 60 33 81 16 1.1 1 2.3 .3 2,0 6 16 .8 1.2 
May nico setae: 73 44 | 91 29 1.6 See 2.9 7 2.3 1.0 2.2 ire 1.8 
June. le 80 53 96 41 3.1 1.6 5.3 2.0 3.9 2.3 3. 6 2,8 3.4 
JU See 8 reso tetra 90 59 103 48 16 .6 3.5 .8 2.4 1,2 2.0 13 1.9 
August__..- 22 2 2__ 89 56 102 43 15 .3 3.2 4 2.1 .6 1.8 1.0 1.6 
September_____.____ 77 44 95 29 a) 1 2.6 wl 1.8 .2 11 14 .8 
October... 2 Looe 64 34 85 20 ee Jl 21 wl 1.3 a2 .8 .3 6 
November_._______. 44 21 64 0 4 ei at .2 .6 4 5 4 4 
December_____._.__ 34 11 54 —16 3 .1 .6 al 4 2 3 £3 3 
Wearecsuisvscu 59 32 2104 | 3 —29 12.6 84/1 1648 92; 15.7] 106] 148] 10.7 13. 6 
[Richey, elevation 2,476 feet} 

January -_.__2 2-222. 22 0 47 —30 4 ol .8 .2 .6 .3 6 3 4 
February... ___ 29 7 49 —23 13 -) La no £5 yd 4 .3 .4 
March. ._- 2 2. 37 15 63 —14 .4 1 a ea .5 £2 4 3 .4 
Aprile saci oe oe 3 55 29 78 10 1.2 1 2.3 .2 2.0 .3 1.4 .7 1.2 
May_..--- 222-222. 68 40 87 24 2.0 .8 6.0 .9 3.3 11 2.0 1.2 1.6 
JUNG fos soe ho 76 49 94 34 2.6 1.2 4.5 14 3.5 1.7 3. 2 2.0 3. 1 
JULY oo Ls esa G 8h 55 99 40 2.2 5 6. 0 .9 2.6 1.4 2.5 1.6 2. 4 
August. __._-2-__2_. 85 53 99 36 1.7 .3 3.3 .4 2.6 .8 2.2 1,2 1.8 
September_.____ 73 48 87 25 1.3 Pap 3.1 22 2.9 4 1.7 6 1.6 
October__. 2228. 61 32 82 14 26 as 1.3 1 .9 .4 .8 .5 7 
November_.________ 42 19 65 —: 4 ae | 1.0 1 .7 we A 3 .3 
December_________. 30 8 51 —21 3 .1 8 .1 4 2 4 2 3 
YO@ar..s pe 20 55 29| 2102 | 3 —32 13. 4 85] 198, 102] 193] 11.2] 147] 12.2 13.9 


1 Data from Glendive based on records for the period 1932-1961; 
those from Richey based on records for the period 1948-1969. 


® Average annual highest maximum temperature. 
* Average annual lowest minimum temperature. 
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Tapie 8.—Probabilities of low temperatures in spring and [Literature Cited 


{Based on records kept at Glendive] 


Dates for given probability and temperature 
Probability 
24° F. or 28° F. or 32° F. or 
lower lower lower 
Spring: 
” vent in 10 
later than..| May 6 May 15 May 25 
2 years in 10 
later than..| May 1 May 10 May 20 
5 years in 10 
Jater than..| April 21 April 30 May 10 
Fall: 
1 year in 10 
earlier 
than.-_._- October 1 September 19 | September 12 
2 years in 10 | 
earlier 
than_____- October 6 September 24 | September 17 
5 years in 10 
earlier 
than_._.-- October 16 October 4 September 27 


during the afternoons by occasional showers and thunder- 
showers, Some hot weather does occur almost every year, 
but hot spells seldom last more than a few days. Tempera- 
tures can reach highs of 90° or more during any month 
from May to September, and on about half of the after- 
noons in July and August temperatures will reach 90° or 
higher. 

Because the winters are cold and summers are warm, the 
length of the growing season is important, particularly to 
the growth of vegetation and the harvesting of crops. The 
average length of the growing season, or the period be- 
tween the last temperature of 32° in spring and the first in 
fall, ranges from about 110 days in the uplands to more 
than 130 days in Yellowstone Valley. The average period 
between the last temperature of 28° in spring and the first 
in fall is as much as 150 days in Yellowstone Valley. As 
shown in table 8, for 1 year in 10, the last temperature of 
32° or lower in spring can be expected about May 25 or 
later and the first in fall can be expected about Septem- 
ber 12 or earlier. 

Local flash flooding caused by sudden heavy thunder- 
storms occurs somewhere in the county about every 2 or 38 
years. A more general type of flooding develops after a 
cold spell late in winter. It is caused by ice jams that occur 
when thawing begins upstream but freezing continues 
downstream. These ice jams tend to remain localized and 
to recur at bridges, in shallows, and in other places where 
ice can become lodged and begin to pile up. 

Winds of sufficient. speeds to cause some soil blowing 
occur almost every month. In spring, usually the windiest. 
time of year, winds average more than 20 miles per hour 
about 15 percent of the time. Windspeeds of 50 miles per 
honr or more occasionally occur as a weather system crosses 
the State during fall and winter and during thunderstorms 
in summer. The strongest winds usually come from a west- 
erly direction. 


(1) AMERTCAN ASSOCIATION OF STATE HIGHWAY OFFICIALS. 
1970, STANDARD SPECIFICATIONS FOR HIGHWAY MATERIALS 
AND METHODS OF SAMPLING AND TESTING. Ed. 10, 2 
v., illus. 
(2) Batpwin, Mark, KELLOGG, CHarLes B., and Trorr, JAMES. 
1938, SOIL CLASSIFICATION. U.S. Dept.. Agr. Ybk., pp. 979- 
1001, illus. 
(3) Simonson, Roy W. 
1962, SOIL. CLASSIFICATION IN THE UNITED STATES. 
1027-1034. 
(4) Trrorp, James, and Smitu, Guy D. 
1949. HIGHER CATEGORIES OF SOIL CLASSIFICATION : ORDER, 
SUBORDER, AND GREAT SOIL GRours. Soil Sci. 67: 
117-126. 
(5) Untrep States DEPARTMENT OF AGRICULTURE. 
1951, sor. SURVEY MANUAL. U.S, Dept. Agr. Handbook 18, 
503 pp., illus. 
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1960, SOIL, CLASSIFICATION, A COMPREHENSIVE SYSTEM, 7TH 
APPROXIMATION. 265 pp., illus. [Supplements is- 
sued in Mareh 1967 and in September 1968] 
(7) Unrren States DEPARTMENT OF DEFENSE. 
19G8. UNIFIED SOIL CLASSIFICATION SYSTEM FOR ROADS, AIR- 
FIELDS, EMBANKMENTS AND FOUNDATIONS. MIL- 
STD-619B, 30 pp., illus. 


Glossary 


Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil has so high a degree of alkalinity (pH 8.5 or higher) or 
so high a percentage of exchangeable sodium (15 percent or 
more of the total exchangeable bases), or both, that the growth 
of most crop plants is poor from this cause. 

Available water capacity (also termed available moisture eapacity). 
The capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field capacity and the amount at wilt- 
ing point. It is commonly expressed as inches of water per 
inch of soil. 

Calcareous soil. A soil containing enough caleium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonym: clay coating. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noneoherent when dry or moist; does not hold together 
in a mass. 

Friable.—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm--When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft-—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Contour farming. Plowing, cultivating, planting, and harvesting in 
rows that are at right angles to the natural direction of the 
slope or that are parallel to terrace grade. 
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Drainage class (natural). Drainage that existed during the devel- 
opment of the soil, as opposed to altered drainage, which is 
commonly the result of artificial drainage or irrigation but 
may be caused by the sudden deepening of channels or the 
blocking of drainage outlets, Seven different classes of natural 
soil drainage are recognized. 

Excessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat caccssively drained soilg are also very permeable and 
are free from mottling throughout their profile, 

Well-drained soils are nearly free from mottling and are ecom- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A horizon and upper part of the B horizons 
and have mottling in the lower part of the B horizon and 
in the C horizon, 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and some soils commonly have mottling 
at a depth below 6 to 16 inches. 

Poorly drained soils are wet for long periods ; they are light gray 
and generally mottled from the surface downward, but some 
have few or no mottles. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light gray, 
with or without mottling, in the deeper parts of the profile. 

Fallow. Cropland left idle in order to restore productivity, mainly 
through accumulation of water, nutrients, or both. Summer 
fallow is a common stage before cereal grain in regions of lim- 
ited rainfall. The soil is tilled for at least one growing season 
to control weeds, to aid decomposition of plant residue, and to 
encourage the storage of moisture for the succeeding grain crop. 

Fertility, soil. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants when other growth factors such as 
light, moisture, temperature, and the physical condition of the 
soil are favorable. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming proc- 
esses. These are the major horizons: 

O horizon—tThe layer of organic matter on the surface of a min- 
eral soil. This layer consists of decaying plant residue. 

A horizon.—The mineral horizon at the surface or just below an 
0 horizon. This horizon is the one in which living organisins 
are most active and therefore is marked by the accumulation 
of humus. The horizon may have lost one or more of soluble 
salts, clay, and sesquioxides (iron and aluminum oxides). 

B horizgon.—The mineral horizon below an A horizon. The B hori- 
zon is in part a layer of change from the overlying A to the 
underlying C horizon. The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (3) by redder or stronger colors 
than the A horizon; or (4) by some combination of these, 
Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed, If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

FR laycr.—Consolidated rock beneath the soil. The rock usually 
underlies a G horizon but may be immediately beneath an A 
or B horizon. 

Irrigation. Application of water to soils to assist in production of 
crops. Methods of irrigation are— 

Border.— Water is applied at the upper end of a strip in which 
the lateral flow of water is controlled by small earth ridges 
called border dikes, or borders, 

Basin.—Water is applied rapidly to relatively level plots sur- 
rounded by levees or dikes, 

Controlled flooding.—Water is released at intervals from closely 
spaced field ditches and distributed uniformly over the field. 

Corrugation.—Water is applied to small, closely spaced furrows 
or ditches in fields of close-growing crops or in orchards to 
confine the flow of water to one direction. 


Furrow.—Water is applied in small ditches made by cultivation 
implements used for tree and row crops. ; 
Sprinkler—Water is sprayed over the soil surface through pipes 

or nozzles from a pressure system. . ; . 
Subirrigation.—Water is applied in open ditches or tile lines until 
the water table is raised enough to wet the soil. 
Wild-flooding —Irrigation water, released at high points, fiows 
onto the field without controlled distribution. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
cates poor aeration and lack of drainage. Descriptive terms are 
as follows: Abundance—few, common, and many; size—fine, 
medium, and coarse; and contrast—faint, distinct, and promi- 
nent, The size measurements are these: fine, less than 5 milli- 
meters (about 0.2 inch) in diameter along the greatest dimen- 
sion; medium, ranging from 5 millimeters to 15 millimeters 
(about 0.2 to 0.6 inch) in diameter along the greatest dimen- 
sion; and course, more than 15 millimeters (about 0.6 inch) in 
diameter along the greatest dimension. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For example, 
a notation of 1OYR 6/4 is a color with a hue of 10¥R, a value 
of 6, and a chroma of 4. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Permeability. The quality that enables the soil to transmit water 
or air. Terms used to describe permeability are as follows: 
very slow, slow, moderately slow, moderate, moderately rapid, 
rapid, and very rapid. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH{ values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline, In 
words, the degrees of acidity or alkalinity are expressed thus: 


pit pH 
Extremely acid... Below4.5 Mildly alkaline______ 7.4 to 7.8 
Very strongly acid. 4.5to5.0 Moderately alkaline. 7.9 to 8.4 
Strongly acid_____ 5.1t05.5 Strongly alkaline... 85 to 9.0 
Medium acid_____ 5.6to6.0 Very strongly alka- 
Slightly acid__-__ 6.1 to 6.5 Vine p202. so ors 9.1 and 
Neutral --.----.__ 6.6 to 7.3 higher 


Saline soil. A soil that contains soluble salts in amounts that im- 
pair growth of plants but that does not contain excess ex- 
changeable sodium. 

Sand. As a soil separate, individual rock or mineral fragments that 
range from 0.05 to 2.0 millimeters in diameter. Most sand grains 
consist of quartz, but the sand may be of any mineral composi- 
tion. As a textural class, soil that is 85 percent or more sand 
and not more than 10 percent clay. . 

Silt. As a soil separate, individual mineral particles that range in 
diameter from the upper limit of clay (0.002 millimeter) to the 
lower limit of very fine sand (0,05 millimeter). As a textural 
class, soil that is 80 percent or more silt and less than 12 per- 
cent clay. 

Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Striperopping. Growing crops in a systematic arrangement of strips, 
or bands, to serve as vegetative barriers to wind and water 
erosion. 

Structure, soil. The arrangement of primary soil particles into com- 
pound particles or clusters that are separated from adjoining 
aggregates and have properties unlike those of an equal mass of 
unaggregated primary soil particles. The principal forms of soil 
structure are—platy (laminated), prismatic (vertical axis of 
aggregates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granular. 
Structurcless soils are either single grain (each grain by itself, 

"as in dune sand) or massive (the particles adhering together 
without any regular cleavage, as in many claypans and 
hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 
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Substratum. Technically, the part of the soil below the solum. Terrace (geological). An old alluvial plain, ordinarily flat or un- 
Surface soil. The soil ordinarily moved in tillage, or its equivalent dulating, bordering a river, luke, or the sea. Streain terraces 
in uneultivated soil, about 5 to 8 inches in thickness. The are frequently called second bottoms, as contrasted to flood 
plowed layer : plains, and are seldom subject to overflow. Marine terraces were 
aaa ‘ ; si by sea and ar : ide. 
Terrace. An embankment, or ridge, constructed across sloping soils deposited by the sea and are generally wide 


; a Topsoil. A presumed fertile soil or soil material, or one that re- 
on the contour or at a slight angle to the contour. The terrace sponds to fertilization, ordinarily rich in organie matter, used 
intercepts surface runoff so that it may soak into the soil or to topdress roadbanks, lawns, and gardens. 

flow slowly to a prepared outlet without harm. Terraces in Water table. The highest part of the soil or underlying rock ma- 
fields are generally built so they can be farmed. Terraces in- terial that is wholly saturated with water. In some places an 
tended mainly for drainage have a deep channel that is main- 


upper, or perched, water table may be separated from a lower 
tained in permanent sod. one by a dry zone. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil series to 
which the mapping unit belongs. In referring to a capability unit and range site, read the introduction to the 
section it is in for general information about its management. Other information is given in tables as follows: 


Acreage and extent, table l, page 8, Engineering uses of the soils, table 3, page 46; 
Estimated yields, table 2, page 34. and table 4, page 50. 
Town and country planning, table 5, page 54, 


Capability unit Range site 
Dryland Irrigated 
Map 
symbol Mapping unit Page Symbol Page| Symbol Page | Name Page 
Ab Absher loam, 0 to 8 percent slopes---------------- 9 VIe-1 29 | ----- -- Panspots 38 
Ba Badland---------------~--~--~-------.---.------2-- 9 VIlIe-1 30] ----- we | eee ee -- 
Bk Banks soils------------------------------+-------- 9 IVe-4 29 IVe-1 32 Sands 38 
Bm Beaverton complex, 4 to 15 percent slopes--------- 10 IVe-3 29 | ----- -- Shallow to 39 
Gravel 
Bn Benz loam, 0 to 4 percent slopes---------------~--- 10 Vie-1 29 | ----- -- Saline Upland 38 
Bt Benz-Trembles complex, 2 to 15 percent slopes----- 10. | VIe-1 29 | ----- we | eee en- -- 
Benz part---------~--------------------------.- Cr -- | seene -- Saline Upland 38 
Trembles part------------------------.-------- i tte wef see ee -- Sandy 39 
By Blanchard-Dimyaw complex, 8 to 80 percent slopes-- 11 VIe-2 29 | ----- en aetetatat a5 
Blanchard part-----------~-----------------_-- -- 0 | ----- -- | ween -- Sands 38 
Dimyaw part----------------------.------42---. a eo fo wee -- Thin Hilly 40 
Ce Cherry silty clay loam, 0 to 2 percent slopes----- 11 IfIc-1 28 IIc-1 31 Silty 40 
Cd Cherry silty clay loam, 2 to 4 percent slopes----- 11 IIIe-1 27 ITe-1 30 Silty 40 
Ce Cherry silty clay loam, 4 to 8 percent slopes----- 11 IITe-2 27 TIlIe-1 31 Silty 40 
Cm Cherry-Lambert complex, 4 to 25 percent slopes---- 11 VIe-3 30 | ----- -- Silty 40 
Ct Cherry, Havrelon, and Trembles soils, occasionally 
flooded----~---------~--~-------------------- 2. 12 VIw-1 30 | ----- -- Overflow 37 
Da Dast fine sandy loam, 2 to 8 percent slopes------- 12 IVe-2 29 | ~---- -- Sandy 39 
Db Dast-Blanchard complex, 2 to 8 percent slopes----- 12 IVe-2 29 [| ----- -- | ------ -- 
Dast part----------~------------------------.- at etter ed -- Sandy 39 
Blanchard part---------------------------..--. re tate n> fo -ne-- -- Sands 38 
De Dast-Blanchard complex, 8 to 25 percent slopes---- 12 VIe-2 29 | ----- Sian Eliatetatetatel ag 
Dast part------------------------------ eee a nn -- Sandy 39 
Blanchard part-----------~-------------------.- ce | ae ene -- | ----- -- Sands 38 
Dm Dimyaw silty clay loam, 8 to 25 percent slopes---- 13 VIe-3 30 | ----- -- Thin Hilly 40 
Fa Farnuf loam, 0 to 4 percent slopes---------------- 13 IIle-1 27 TIe-1 30 Silty 40 
Fb Farnuf loam, 4 to 8 percent slopes---------------- 13 IIIe-2 27 | w---- -- Silty 40 
Ff Farnuf-Shambo loams, 0 to 4 percent slopes-~------ 13 IITe-1 27 | ----- -- Silty 40 
Fh Farnuf-Shambo loams, 4\t618 percent slopes-------- 13 IIIe-2 27 | ----- == Silty 40 
Ha Havrelon silt loam, 0 to 2 percent slopes--------- 14 TIIc-1 28 IIc-1 31 Silty : 40 
Hb Havrelon silt loam, 2 to 4 percent slopes--------- 14 IIIe-1 27 IIe-1 30 Silty 40 
La Lambert gravelly loam, 20 to 40 percent slopes---- 14 VIe-3 30 | ----- -- Thin Hilly 40 
Lb Lambert silt loam, 2 to 8 percent slopes---------- 14 IiTe-2 27 | ----- -- Silty 40 
Le Lambert silt loam, 8 to 15 percent slopes --------- 1s IVe-1 28 | ----- -- Silty 40 
Ld Lambert-Badland complex--------------------------- 15 VIe-3 30 | ----- ce fo wee-e- oS 
Lambert part-----~--------.~-------------------- ate Otetatetate we [oo seen- -- Thin Hilly 40 
Badland part~-------------------~--.---------- rn se | -a--- tel Mt etetetae! a 
Le Lambert-Blanchard complex, 15 to 65 percent 
slopes--~--------------- - 15 VIe-3 30 | ----- oo -- 
Lambert part-----------------------------.---- nn oe =- Thin Hilly 40 
Blanchard part nn -- | ween -- Sands 38 
Lm Lambert-Dimyaw complex, 15 to 65 percent slopes--- 16 VIe-3 30 | ----- -- Thin Hilly 40 
Lr Lambert-Ringling complex, 15 to 65 percent slopes- 16 VIe-3 30 | ----- c- fo ------ -- 
Lambert part----------------------------- 21-2. nn -- | se--- -- Thin Hilly 40 
Ringling part--------------------------------- ne eet on -- Very Shallow 41 
Ls Lihen loamy sand, 4 to 20 percent slopes---------- 16 VIe-2 29 | ----- -- Sands 38 


Lt Lohler silty clay loam<-------------------------.- 16 ITIs-1 28 IIs-1 31 Clayey 36 
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Capability unit Range site 
Dryland Irrigated 
Map r 
symbol Mapping unit Page Symbol Page | Symbol Page j Name 
Ma Marias silty clay, 0 to 2 percent slopes----------- 17 TIIs-1 28 TIs-1 31 Clayey 
Mb Marias silty clay, 2 to 4 percent slopes---------- 17 IITe-4 28 IIe-2 31 Clayey 
Mc Marias silty clay, 4 to 8 percent slopes---------- 17 IITe-5 28 |) ----- -- Clayey 
No Norbert clay, 8 to 65 percent slopes---~-----~----- 17 VIe-3 30 | een-- -- Shallow Clay 
Re Regent silty clay loam, 1 to 4 percent slopes-~--- 18 IiTe-4 28 | ----- 25 Clayey 
Rd Regent siity clay loam, 4 to 8 percent slopes----- 18 IIlIe-5 28 | ----- -- Clayey 
Re Regent-Dimyaw complex, 4 to 8 percent slopes------ 18 IIle-5 28 | ----- -- Clayey 
Rg Regent-Dimyaw complex, 8 to 15 percent slopes----- 18 IVe-1 28 | ----- -- Clayey 
Rw Riverwash----------e 0 on rn rrr rrr sree 19 VIIIw-1 30 | ----- e- | oweeoee 
Sa Saline land------------------ rent rrr 19 VIw-2 30 { ----- -- Saline Lowland 
Sc Savage silty clay loam, 0 to 2 percent slopes----- 19 IIIc-1 28 | ----- -- Silty 
Sd Savage silty clay loam, 2 to 4 percent slopes--~--- 19 IIIe-1 27) | ----- -- Silty 
Se Shambo loam, 0 to 2 percent slopes---------------- 20 TiIc-1 28 | ----- -- Silty 
Sf Shambo loam, 2 to 4 percent slopeS-------------~-- 20 IIIe-1 27) |. seeeo -- Silty 
Sg Shambo loam, 4 to 8 percent slopes----~----------- 20 IIle-2 27 | -ne-- -- Silty 
Sh Shambo-Lambert complex, 4 to 8 percent slopes----- 20 I{le-2 27 | ----- -- Silty 
Sin Shambo-Lambert complex, 8 to 15 percent slopes---- 20 IVe-1 28 | ----- -- Silty 
Ta Tally fine sandy loam, 0 to 4 percent slopes------ 21 IITe-3 27 | ----- -- Sandy 
Tb Tally fine sandy loam, 4 to 8 percent slopes~------ 21 TIIe-3 27) | terse -- Sandy 
Te Tally fine sandy loam, 8 to 15 percent slopes----- 21 IVe-2 290 | sneer -- Sandy 
Te Terrace escarpmentS---------- nnn rrr rrr 21 VIe-3 30 | ----- -- Thin Hilly 
Tg Tinsley-Lambert complex, 15 to 65 percent slopes-- 22 VIIs-1 30 | wwe-- re Uatatatetatel 
Tinsley part---------n-rr rr cr rrr rte ee steer Re | Hears =o Gravel 
Lambert part--------n- rr rr errr -- 0 fo seeee Sn tate -- Thin Hilly 
Tn Tinsley soils, 15 to 65 percent slopes---------- -- 22 VIIs-1 30 | ----- -- Gravel 
Tn Trembles fine sandy loam------~-------cerrrr rrr nnr 22 IIle-3 27 IIle-2 32 Sandy 
To Trembles loam--------- errr rrr 22 IIIc-1 28 IIc-1 31 Silty 
Tr Turner fine sandy loam, 1 to 4 percent slopes----- 23 TITe-3 27 | ----- -- Sandy 
Ts Turner loam, 0 to 2 percent slopes-~------~-------- 23 IIIec-1 28 IIs-2 31 Silty 
Tt Turner loam, 2 to 4 percent slopes---------------~ 23 IIIe-1 27 IIe-3 31 Silty 
Tu Turner loam, 4 to 8 percent slopes-~----------~--- 23 TiTe-2 27 | -en-- -- Silty 
Tv Turner-Beaverton loams, 0 to 2 percent slopes----- 23 IVs-1 29 IVs-1 32 fener 
Turner part--------en nr rrr rrr rrr rrr Se. liga we | osnene -- Silty 
Beaverton part-~------------- nr tert tattle we | owseee == Shallow to 
Gravel 
Tw Turner-Beaverton loams, 2 to 4 percent slopes----- 23 IVs-1 29 IVe-2 32 | eeeoee 
Turner part---------- rrr errs rrr rrr rer ee [secre a lalate 2s Silty 
Beaverton part-------- nnn rrr nr rrr -- | omeeee ee | ossere os Shallow to 
Gravel 
Ty Turner-Beaverton loams, 4 to 8 percent slopes----- 23 IVe-3 29 | ----- ee | oer eeee 
Turner part----------nnnr rrr rrr rrr ao) Vi Soee= we [oo creee -- Silty 
Beaverton part-------n- arcs rrr nnn rrr Sosy (Seas Se lata ao Shallow to 
; Gravel 
Va Vanda clay, 0 to 8 percent slopes---------------"- 24 VIe-1 29 | ----- -- Dense Clay 
Ve Vida clay loam, gently undulating---------------~-- 24 IIfe-1 270 | ----- -- Silty 
Vd Vida clay loam, undulating-------------errrercn nnn 24 IITe-2 27 | ----- -- Silty 
Vh Vida-Zahill complex, undulating------------------- 24 IIIe-2 27 | ----- -- Silty 
Vk Vida-Zahill complex, rolling-----------7--777-7-7~ 24 IVe-1 28 | ----- -- Silty 
Wm Williams loam, gently .undulating------------------ 25 IfIe-1 27 | ----- -- Silty 
Wn Williams-Vida complex, gently undulating------~--- 25 IIIe-1 27 | errno -- Silty 
Wv Williams-Vida complex, undulating----------------- 25 Iile-2 27 | enen- -- Silty 
Zh Zahill loam, 15 to 65 percent slopes-----------~-- 25 ViIe-3 30 | ----- -- Thin Hilly 
zm Zahill-Lambert complex, 15 to 65 percent slopes--- 25 VIe-3 30 | ----- -- Thin Hilly 
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Accessibility Statement 


The Natural Resources Conservation Service (NRCS) is committed to making its 
information accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
(800) 457-3642 or by e-mail at ServiceDesk-F TC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 


number at http://offices.sc.egov.usda.gov/locator/app. 

The USDA Target Center can convert USDA information and documents into 
alternative formats, including Braille, large print, video description, diskette, and 
audiotape. For more information, visit the TARGET Center’s Web site (http://www. 
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY). 


Nondiscrimination Policy 

The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 

If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 


SOIL ASSOCIATIONS 


SOILS ON LOW STREAM TERRACES AND ALLUVIAL FANS SOILS ON SEDIMENTARY PLAINS 
Trembles-Havrelon association: Level to gently sloping, deep fine sandy loams Gi) Lambert association: Undulating to rolling and hilly, deep silt loams underlain 
| and silt loams underlain by sandy loam and silt loam; on low terraces and flood Wi by silt loam sedimentary beds; on uplands 
plains coz, Shambo-Lambert association: Undulating to rolling and hilly, deep loams and silt 
Cherry association: Nearly level to sloping, deep soils that are dominantly silty WEY, loams underlain by stratified loam and silt loam alluvium and silt loam sedimen- 
Clay loam throughout; on alluvial fans and terraces tary beds; on uplands 


SOILS ON DISSECTED SEDIMENTARY PLAINS GF Dast-Blanchard association: Undulating to rolling and hilly, moderately deep and 
Z} ji 
Lambert-Dimyaw association: Steep to very steep, deep silt loams and silty clay ZA deep fine sandy loams and loamy sands underlain by soft sandstone; on uplands 


Y7 loams underlain by silt loam, silty clay loam, or silty clay sedimentary beds; on SOILS ON HIGH TERRACES 
= uplands 


Farnuf association: Nearly level to rolling, deep soils that have a loam surface 
Norbert-Vanda association: Steep to very steep, shallow clays underlain by clay- [10 | layer and a clay loam subsoil, underlain by loam to silty clay loam alluvium; on 


V9} stone (shale), and nearly level to strongly sloping, deep, dense clays underlain uplands 


by stratified clay and silty clay loam; on uplands, fans, and terraces Turner-Beaverton association: Nearly level to sloping, deep soils that have a 


YY, Badland association: Steep to very steep, severely eroded iand consisting mainly [1 | loam or clay loam surface layer and a clay loam, gravelly clay loam, or sandy clay 
ZA ot outcropping silty, sandy, and clayey sedimentary beds; on broken uplands loam subsoil, underlain by sands or sands and gravel; on uplands 


QZZZZZA,_«CTinsley-Lambert-Lihen association: Steep and very steep, deep, gravelly sands ILS ON GLACIATED PLAINS 
Gi /} y" p y P. Pp, g y so 


and silt loams underlain by thick sand and silt loam sedimentary beds; on uplands cam Vide-Williams association: Gently undulating to rolling and hilly, deep soils that 
TZ have a loam to clay loam surface layer and a clay loam subsoil, underlain by fria- 
ble clay loam glacial till; on uplands 


N WY Zahill-Lambert association: Steep and very steep loams that are underlain by 
105 *20' ; U7) friable clay loam glacial till, and silt loams that are underlain by silt loam sedi- 
| WM : 
mentary beds; on uplands 
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SYMBOL 
Ab 


Ba 


NAME SYMBOL 
Absher loam, 0 to 8 percent slopes Lo 


Badland 

Banks soils 

Beaverton complex, 4 to 15 percent slopes 

Benz loam, 0 to 4 percent slopes 

Benz-Trembles complex, 2 to 15 percent slopes 
Blanchard-Dimyaw complex, 8 to 80 percent slopes 


Cherry silty clay loam, 0 to 2 percent slopes 

Cherry silty clay loam, 2 to 4 percent slopes 

Cherry silty clay loam, 4 to 8 percent slopes 

Cherry-Lambert complex, 4 to 25 percent slopes 

Cherry, Havrelon, and Trembles soils, occasionally flooded # 


Dast fine sandy loam, 2 to 8 percent slopes 
Dast-Blanchard complex, 2 to 8 percent slopes 
Dast-Blanchard complex, 8 to 25 percent slopes 
Dimyaw silty clay loam, 8 to 25 percent slopes 


Farnuf loam, 0 to 4 percent slopes 
Farnuf loam, 4 to 8 percent slopes 
Farnuf-Shambo loams, 0 to 4 percent slopes 
Farnuf-Shambo loams, 4 to 8 percent slopes 


Havrelon silt loam, 0 to 2 percent slopes 
Havrelon silt loam, 2 to 4 percent slopes 


DAWSON COUNTY, MONTANA 


SOIL LEGEND 


NAME SYMBOL 


Lambert gravelly loam, 20 to 40 percent slopes 
Lambert silt loam, 2 to 8 percent slopes 

Lambert silt loam, 8 to 15 percent slopes 
Lambert-Badland complex 

Lambert-Blanchard complex, 15 to 65 percent slopes 
Lambert-Dimyaw complex, 15 to 65 percent slopes 
Lambert-Ringling complex, 15 to 65 percent slopes 
Lihen loamy sand, 4 to 20 percent slopes 

Lohler silty clay loam 


Marias silty clay, 0 to 2 percent slopes 
Marias silty clay, 2 to 4 percent slopes 
Marias silty clay, 4 to 8 percent slopes 


Norbert clay, 8 to 65 percent slopes 


Regent silty clay loam, 1 to 4 percent slopes 
Regent silty clay loam, 4 to 8 percent slopes 
Regent-Dimyaw complex, 4 to 8 percent slopes 
Regent-Dimyaw complex, 8 to 15 percent slopes 
Riverwash 


Saline land 

Savage silty clay loam, 0 to 2 percent slopes 
Savage silty clay loam, 2 to 4 percent slopes 
Shambo loam, 0 to 2 percent slopes 

Shambo loam, 2 to 4 percent slopes 

Shambo loam, 4 to 8 percent slopes 


NAME 


Tally fine sandy loam, 0 to 4 percent slopes 
Tally fine sandy loam, 4 to 8 percent slopes 
Tally fine sandy loam, 8 to 15 percent slopes 
Terrace escarpments 

Tinsley-Lambert complex, 15 to 65 percent slopes 
Tinsley soils, 15 to 65 percent slopes 
Trembles fine sandy loam 

Trembles loam 

Turner fine sandy loam, | to 4 percent slopes 
Turner loam, 0 to 2 percent slopes 

Turner loam, 2 to 4 percent slopes 

Turner loam, 4 to 8 percent slopes 
Turner-Beaverton loams, 0 to 2 percent slopes 
Turner-Beaverton loams, 2 to 4 percent slopes 
Turner-Beaverton loams, 4 to 8 percent slopes 


Vanda clay, 0 to 8 percent slopes 
Vida clay loam, gently undulating 
Vida clay loam, undulating 
Vida-Zahill complex, undulating 
Vida-Zahill complex, rolling 


Williams loam, gently undulating 
Williams-Vida complex, gently undulating 
Williams-Vida complex, undulating 


Zahill loam, 15 to 65 percent slopes 
Zahill-Lambert complex, 15 to 65 percent slopes 


MONTANA AGRICULTURAL EXPERIMENT STATION 


* The composition of this unit is more variable than that of Shambo-Lambert complex, 4 to 8 percent slopes 


the others in the survey area but has been controlled well Shambo-Lambert complex, 8 to 15 percent slopes 


enough to interpret for the expected use of the soil. 
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This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Montana Agricultural Experim 
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Photobase from 1971 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Montana coordinate system, central zone. 1927 North American datum. 
This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Montana Agricultural Experiment Station. 
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Photobase from 1971 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Montana coordinate system, central zone. 1927 North American datum. 
This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Montana Agricultural Experiment Station. 
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This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Montana Agricultural Experiment Station. 
Photobase from 1971 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on Montana coordinate system, central zone. 1927 North American datum. 
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This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Montana Agricultural Experiment Station. 
Photobase from 1971 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on Montana coordinate system, central zone. 1927 North American datum. 
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Land division corners are approximately positioned on this map. 
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This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Montana Agricultural Experiment Station. 
Photobase from 1971 aerial photography. Positions of 5,000-f 
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